Assignment description.

Language: C++.

Level: Basic.

Price: 60$

Programming Assignment.
Write a program that uses inheritance.
1. read each record from a file
2. sort records into a list
3. allow a look up of individual record by student name
4. calculate average on request
5. allow output of all averages in each category
6. allow output of individual record 

The purpose is to keep track of a list of students and to calculate their grade in each grade category and final grade.

Students will have first and last name.
Each student will have four grade categories: Test, Projects, Quiz and Labs.

Test - Allow a list of tests with no more than 4. Enforce 0-100 scale.
Projects - Allow a list of no more then 4 projects, but allow for extra credit
Quiz - Allow a list of 0-10 point grades. Drop two lowest and calculate average
Labs - Allow for grades in range of  0-10. Allow for extra credit.

Most of the code should go into the base class NHGrade. Then you will inherit the four grade classes. Sample structure below.

                                          NHGrade  (base class)

                  Quiz        Labs           Test               Project
Solution.
t32.cpp

// t32.cpp : Defines the entry point for the console application.

//

#include "stdafx.h"

#include <iostream>

#include <fstream>

#include <list>

#include <string>

using namespace std;

class NHgrade {


protected:



list<int> data;


public:



list<int> query() {




return data;



};



void set(list<int> in_list) {




data = in_list;



};



void display() {




list<int>:: iterator iter;




for(iter = data.begin(); iter != data.end();iter++) {





cout << (int)*iter << " ";




}



};



void clear() {




data.clear();



};

};

class Quiz : public NHgrade {


public:



int add(int in_value) {




if ((in_value >= 0) && (in_value <= 10)) {





data.push_back(in_value);





return 0;




}




return 1;



};



int calc() {




list<int>:: iterator iter;




int p, low1, low2, sum;




low1 = 11;




low2 = 11;




sum = 0;




for(iter = data.begin(); iter != data.end();iter++) {





p = (int)*iter;





if (p < low1) {






low2 = low1;






low1 = p;





}






sum += p;




}




if (low1 != 11) sum -= low1;




if (low2 != 11) sum -= low2;




return sum;



}

};

class Labs : public NHgrade {


public:



int add(int in_value) {




if ((in_value >= 0) && (in_value <= 10)) {





data.push_back(in_value);





return 0;




}




return 1;



};



int calc() {




list<int>:: iterator iter;




int sum;




sum = 0;




for(iter = data.begin(); iter != data.end();iter++) {





sum += (int)*iter;




};




return sum;



};

};

class Test : public NHgrade {


public:



int add(int in_value) {




if ((in_value >= 0) && (in_value <= 100)) {





if (data.size() <= 3 ) {






data.push_back(in_value);






return 0;





}




}




return 1;



};



int calc() {




list<int>:: iterator iter;




int sum;




sum = 0;




for(iter = data.begin(); iter != data.end();iter++) {





sum += (int)*iter;




};




return sum;



};

};

class Project : public NHgrade {


public:



int add(int in_value) {







if (data.size() <= 3 ) {





data.push_back(in_value);





return 0;




}







return 1;



};



int calc() {




list<int>:: iterator iter;




int sum;




sum = 0;




for(iter = data.begin(); iter != data.end();iter++) {





sum += (int)*iter;




};




return sum;



};

};

class record {


public:



string m_first;



string m_last;



Quiz m_quiz;



Labs m_labs;



Test m_test;



Project m_project;



void display() {




cout << "First name:" << m_first << endl;




cout << "Last name:" << m_last << endl;




cout << "Tests:";




m_test.display();




cout << endl;




cout << "Projects:";




m_project.display();




cout << endl;




cout << "Quiz:";




m_quiz.display();




cout << endl;




cout << "Labs:";




m_labs.display();




cout << endl;



};



void clear() {




m_first = "";




m_last = "";




m_quiz.clear();




m_labs.clear();




m_test.clear();




m_project.clear();



}

};

class structure {


private:


public:



list<record> data;



void input_record() {




record in_rec;




string str;




int value,n,p,i;




cout << "First name:";




cin >> str;




in_rec.m_first = str;




cout << "Last name:";




cin >> str;




in_rec.m_last = str;




cout << "Enter number of tests:";




cin >> n;




cout << "Enter values:";




for(i = 0; i < n; i++) {





cin >> value;





p = in_rec.m_test.add(value);





if (p) {






cout << "Wrong value" << endl;





}





else {






cout << "Successfully added." << endl;





}




}




cout << "Enter number of projects:";




cin >> n;




cout << "Enter values:";




for(i = 0; i < n; i++) {





cin >> value;





p = in_rec.m_project.add(value);





if (p) {






cout << "Wrong value" << endl;





}





else {






cout << "Successfully added." << endl;





}




}




cout << "Enter number of quiz:";




cin >> n;




cout << "Enter values:";




for(i = 0; i < n; i++) {





cin >> value;





p = in_rec.m_quiz.add(value);





if (p) {






cout << "Wrong value" << endl;





}





else {






cout << "Successfully added." << endl;





}




}




cout << "Enter number of labs:";




cin >> n;




cout << "Enter values:";




for(i = 0; i < n; i++) {





cin >> value;





p = in_rec.m_labs.add(value);





if (p) {






cout << "Wrong value" << endl;





}





else {






cout << "Successfully added." << endl;





}




}




data.push_back(in_rec);



}



int read_from_file(string filename) {




ifstream input_file;






record work;




int n;




work.clear();




input_file.open(filename.c_str(), ios::in);




int p = input_file.fail();




if (p)  {





cout << "Invalid file!" << endl;





return 1;




};







do




{





work.clear();





input_file >> work.m_first;





if (work.m_first == "") break;





input_file >> work.m_last;





input_file >> n;





do





{











input_file >> p;











work.m_test.add(p);






n--;





}





while(n > 0);





input_file >> n;





do





{











input_file >> p;
















work.m_project.add(p);






n--;





}





while(n > 0);





input_file >> n;





do





{











input_file >> p;











work.m_quiz.add(p);






n--;





}





while(n > 0);





input_file >> n;





if (input_file.eof()) break;





do





{











input_file >> p;






work.m_labs.add(p);






n--;





}





while(n > 0);





data.push_back(work);




}




while(1);




return 0;



};



int save_to_file(string filename) {




ofstream output_file;






output_file.open(filename.c_str(), ios::binary);




int p = output_file.fail();




if (p)  {





cout << "Invalid file!" << endl;





return 1;




};




list<record>:: iterator iter;




list<int> buf;




for(iter = data.begin(); iter != data.end();iter++) {









output_file << (*iter).m_first.c_str() << endl;





output_file << (*iter).m_last.c_str() << endl;





buf = (*iter).m_test.query();





output_file << buf.size() << " ";





while(!(buf.empty())) {






output_file << buf.front() << " ";






buf.pop_front();





};





output_file << endl;





buf = (*iter).m_project.query();





output_file << buf.size() << " ";





while(!(buf.empty())) {






output_file << buf.front() << " ";






buf.pop_front();





}





output_file << endl;





buf = (*iter).m_quiz.query();





output_file << buf.size() << " ";





while(!(buf.empty())) {






output_file << buf.front() << " ";






buf.pop_front();





}





output_file << endl;





buf = (*iter).m_labs.query();





output_file << buf.size() << " ";





while(!(buf.empty())) {






output_file << buf.front() << " ";






buf.pop_front();





}





output_file << endl;




};







return 0;



}



void display() {




list<record>:: iterator iter;




for(iter = data.begin(); iter != data.end();iter++) {





(*iter).display();




}



};



// sort by last name



void sort() {




record buf;




int i,n;




list<record> new_list;




n = data.size();




do




{





buf = data.back();





data.pop_back();





for(i = 0; i < n - 1;i++) {






if (data.front().m_last < buf.m_last) {







data.push_back(buf);







buf = data.front();







data.pop_front();






}






else {







data.push_back(data.front());







data.pop_front();






}





}





new_list.push_back(buf);





n--;




}




while(!(data.empty()));




data = new_list;



};



// look up and output



void look_up(string first, string last) {




list<record>:: iterator iter;




int p = 0;




for(iter = data.begin(); iter != data.end();iter++) {





if (((*iter).m_first == first) && ((*iter).m_last == last)) {






cout << "Found:" << endl;






(*iter).display();






p = 1;





};




};




if (!p) {





cout << "There are no such students." << endl;




}



};



void calc() {




list<record>:: iterator iter;




int average, number;




cout << "Averages:" << endl;




average = 0;




number = 0;




for(iter = data.begin(); iter != data.end();iter++) {





average += (*iter).m_test.calc();





number += (*iter).m_test.query().size();




};




cout << "Tests:";




if (number != 0) {





cout << (average/number) << endl;




}




else {





cout << "noone value.";




}




average = 0;




number = 0;




for(iter = data.begin(); iter != data.end();iter++) {





average += (*iter).m_project.calc();





number += (*iter).m_project.query().size();




};




cout << "Projects:";




if (number != 0) {





cout << (average/number) << endl;




}




else {





cout << "noone value.";




}




average = 0;




number = 0;




for(iter = data.begin(); iter != data.end();iter++) {





average += (*iter).m_quiz.calc();





number += (*iter).m_quiz.query().size();




};




cout << "Quiz:";




if (number != 0) {





cout << (average/number) << endl;




}




else {





cout << "noone value.";




}




average = 0;




number = 0;




for(iter = data.begin(); iter != data.end();iter++) {





average += (*iter).m_labs.calc();





number += (*iter).m_labs.query().size();




};




cout << "Labs:";




if (number != 0) {





cout << (average/number) << endl;




}




else {





cout << "noone value.";




}



}

};

int main(int argc, char* argv[])

{


structure a;


int i;

/*
a.input_record();


a.input_record();


a.input_record();


a.save_to_file("struct.dat");


a.display();*/


a.read_from_file("struct.dat");


a.display();


cout << "----------" << endl;


a.sort();


a.display();


cout << "----------" << endl;


a.look_up("Bonnie","Blue");


a.look_up("Bonnie","Black");


a.look_up("Full","Empty");


cout << "----------" << endl;


a.calc();


cout << "----------" << endl;

/**/


cin >> i;


return 0;

}

Struct.dat
Bonnie

Blue

4 100 99 98 97 

3 96 95 94 

12 1 2 3 4 5 6 7 8 9 10 10 10 

14 1 2 3 4 5 6 7 8 9 10 10 10 10 10 

Carl

Carmen

2 100 99 

3 96 95 94 

10 1 2 3 4 5 6 7 8 9 10 

14 1 2 3 4 5 6 7 8 9 10 10 10 10 10 

Greg

Green

4 100 99 98 97 

3 96 95 94 

10 1 2 3 4 5 6 7 8 9 10

