#ifndef C ?ﬂfﬁwf' : 67
#define COURSE H H eaoler 3Wﬂ(5
TS ?feue/d' mulhiple tmelutiony
4 #include <string> Sy e

using namespace std;

3 struct course {
2 string course name;
14 int num credits;

string term;
string grade;

13 };
'; #endif 1



i #ifndef STUDENT H
2 #define STUDENT_HJ Header 3"—“/’“(3
4 #include "course.h"

using namespace std;

g class Student {

g private:
int id num;
string first name;
string last name;
string major;
float gpa;
int num credits;
int num_courses;
course* courses;
static int count;

publics
) //constructors
273 Student () ;
27 Student {(int, string, string, string, float, int, int);
23 //accessors
24 int get id num() const;
25 string get first name() const;

string get_last name() const;
string get major() const;

float get gpa() const;

int get_num credits() const;

int get_num courses() const;
string get_course name (int) const;

e int get_course credit(int) const;
X string get_course term(int) const;
34 . string get course grade(int) const;
35 //mutators

36 void assign id num(int) ;

37 void set_ first name(string);

38 void set last name(string);

39 void set major (string) ;

40 void calculate gpa() ;

41 void calc_num credits() ;

4. void set_num courses (int) ;

void set_course(string, int, string, string, int);
void add_course(string, int, string, string) ;

45 static int get count();

46 //copy constructor

47 Student (const Studenté&) ;

43 //assignment operator overload

49 const Student& operator=(const Student &)
50 //destructor

~Student () ;

é; #endiﬁ]



e IRT

o

Py

()

o

o

NS s

[

.

G s

[

O

L DN DO P
[ RN e TN e ¢ RN

Lad N>

B

[$3]

X0~ oy

B wle L0 L Y W o o Lo Ll
(Sl

o

[N N

W N

oIy

[o s NP

IS N

-
e

[

&5

#include <iostream>
#include "student.h"

using namespace std;
//constructors

Student::Student () {
id num = {;

first name = "Test";
last _name = "Student";
major = "n/:

gpa = $.0;

num credits = ;
num courses = {;
courses = NULL;

Student::Student (int idn, string fn, string ln, string m, float gpa, int
ncr, int nc) {

id num = idn;

first name = fn;

last _name = 1n;

major = m;

this->gpa = gpa;

num credits = ncr;

num courses = nc;

courses = new course[num courses];

for (int i=(; i<num courses; i++) {

courses[i].course*name = "Course';
courses[i].num credits = 0;
courses[i].term = "n/a®
courses[i].grade = "n/a";
}
} .
//accessors

int Student::get id num() const { return id _num; }

string Student: tget_first name() const { return first _name; }

string Student: :get_last name() const { return last _nhame; }

string Student::get _major() const { return major; }

float Student::get _9gpa() const { return gpa; }

int Student: :get num credits() const { return num - credits; }

int Student: :get_num courses () const { return num _courses; }

string Student: tget course name(ﬂnt index) const { return courses[index

l.course name; }

int Student::get_course_credit(int index) const { return courses[index].
num_credits; }

string Student::get_course term(int index) const { return courses|[index

].term; 1}

string Student::get_course grade(int index) const { return courses [index
1l.grade; }

//mutators
void Student::assign id num(int id) { id num = id; }
void Student::set first name (string name) { first name = name; }
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volid Student::set last_name(string name) { last name = name; }
Z void Student::set major(string m) { major = m; }

(SN

3 et

f:l':%

54 void Student::calculate gpa() {

55 float total = 9;

56 for(int i=0{; i<num courses; i++) {

57 if (courses[i].grade == "a")

58 total 4= (4.0 * courses[i].numﬁcredits);

349 else if(courses[i].grade == "a-")

60 total += (3.7 * courses[i].num credits);

&1 else if(courses[i].grade == "R+")

62 total += (5.3 * courses[i].num credits);

&3 else if (courses[i].grade == "B")

64 total += (2.0 * courses[i].num credits);

65 else if(courses[i].grade == "B-")

66 total += (2.7 * courses[i].num credits) ;

&7 else if(courses[i].grade == "C+"%)

68 total += (2.3 * courses[i].num credits);

62 else if(courses[i].grade == "(%)

70 total += (2.0 * courses[i].num credits) ;

71 else if(courses[i].grade == "C-%)

72 total += (1.7 * courses[i].num credits) ;

73 else if(courses[i].grade == "D+%)

/4 total += (1.3 * courses[i].num credits);

75 else if (courses[i].grade == "D")

76 total += (1.0 * courses[i].num credits);

77 else

78 total += 0.0;

7g }

80 gpa = total/float(num credits) ;

&z

83 void Student::calc num credits() {

34 int total = §;

85 for (int i=0; i<num_courses; i++) {

36 total += courses[i] .num credits;

g7 }

88 num credits = total;

839 }

90

91 void Student::set num courses(int nc) { num_courses = nc; }

92

93 void Student::set course(string name, int credits, string term, string
grade, int index) {

94 if(index < U || index > num courses) {

95 cout << "Index errxor" << endl;

96 }

a7 else {

Sg courses[index].course name = name;

99 courses[index].num credits = credits;

o courses[index].term = term;

i courses[index].grade = grade;

02 }

03 }

C‘4 //7%****7’\-***f?’::&‘k?‘r******Jf:\'****k*v‘r**:‘r****?‘(****‘k**v‘c************k*-}c***:&***‘k*
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, ok
a new course to the old
int number of credits, string

** Parameters: string
term that the

** course was taken, string grade received in the course

L iticons: all parameters are initilized to safe values

** Post-Conditions: num_ courses updated by one, new course is appended
***i:**********:&****:&****%*****ﬂ:****7&**7‘:J.'****-}:fv‘k***%***k?‘ctk****'k***%:***/

void Student: :add course(string name, int credits, string term, string
grade) {

num courses++;

course* temp = new course[num courses];

for(int i=(; i<num courses-=i; i++) {

temp[i] = courses[i];

}

delete [] courses;

courses = temp;

set_course(name, credits, term, grade, num courses-1);

121 }

122 int Student::count = ¢;
123

Lod

int Student::get count() {
count++;
return count;

}
//copy constructor Colled
Student: :Student (const Studenté& copy) {
id num = copy.id num; . Pass loy V&1“4—('°cj)
first_name = copy.first name; 3. Bedirn volue ((OQ:)
L last name = copy.last name;
| major = copy.major; 3. IniHodize O‘aj (5,-,,,_"[M b
1 gpa = copy.gpa; léj
1 num_credits = copy.num credits;
1 num_courses = COPY.NUm COUrses;
1 if (num courses == ()
1 2g

38 courses = NULL;
' else {
courses = new course[num courses];
for{int 1=0; i<num courses; i++) {
courses[i] = copy.courses[i];




//assignment operator overload

id num copy.id num;

last name copy.last name
major copy.major;

gpa copy.gpa;
num credits

if (courses != NULL)
delete [] courses;

if (num_courses <)
courses NULL;

else {
courses

courses|[i] copy.
}
}

return *this;

- }

17 //destructor

180 Student: :~Student () {
181 delete [] courses;
182 }

183

const Student& Student::operator=(const Student& copy)

copy.num_ credits;
num_courses = COpy.Nnum courses;

new course[num courses];
for(int 1i=0; i<num courses; i++) {

{

first_name = copy.first name;

.
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C.J. Cregg Political Science 4
Ps201 4 F16 A

PsS202 4 W17 A

PS300 4 SP17 B

CoMM400 3 Flée A

Olivia Dunham Criminal Justice 2
COMM100 3 Flé6 A-
CH200 4 w17 B+
Josh Lyman Law 4
10 PS401 4 Fl6 A
PsS402 4 W17 A
PS403 4 SP17 A
HST501 3 Fl6 B+
Toby Ziegler Communications 3

COMM315> 4 Fl6 A

ECON200 4 W17 B-

17 COMM400 3 SpPl17 A

Leslie Knope Public_and Environmental Affairs 3
HST350 3 W17 A

BIO111 4 Wi7 C+

P5201 4 W17 B+

Sam Seaborn Law 4

PS401 4 Fl6 A

PS402 4 W17 A

PS403 4 SP17 A

HST501 3 Fle A

Walter Bishop General Sciences 3

PH500 4 Wle &

BIO500 4 Wle A

CH500 4 wWle A
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: #include <iostream>

- #include «fstream>»

3 #include "student.n"

5 void pop_from file(Student* s, int num students) {
3 ifstream rf;

A string f name, 1 name, m, cn, term, grade;

3 int ne = 4, id, ner =0;

rf.open(” o BXE") 2
for(int i=0; i<num students; i++) {
rf >> f name;
rf >> 1 name;
rf >> m;
EE 2> no;
id = 100 + Student::get count();
s[i] = Student(id, f name, 1 name, m, 0.3, ¢, nc); //What

constructor i1s called? How many times?
constructor 1s called? How many es UU’\O(LGM(—) non_stuole ot

for(int j=u; j<s[i].get num courses(); j++) { ' ’
rf >> cn; ACo
PE S pew; D e adso called
rf >> term; o cod (ol

rf >> grade;
s[i].set course(cn, ncr, term, grade, j);

}
24 s[i].calc num credits() ;
2.3 s[il.calculate gpa();
26 }
27 rf.close() ;
28 }
30 void print students(const Student& a) {
34 //Are any of the Big 3 used in this function? Why or why not?
32 /7 Mo becanse we axe @asﬁt‘ns ‘at, reference
33 i
34 cout << "Name: " << g.get first name() << " ™ <K a.get_last name()
<< endl;
cout << " << a.get_id num() << endl;
38 cout << or: " << a.get major() << endl;
k& cout << "GPA: " << a.get gpa() << " Credits " << a.get_num credits

() << endl;
cout << "Courses: " << endl;
for(int i=0C; i<a.get num courses(); i++) {
cout << a.get course name(i) << " Credits: " << a.
get_course credit(i);
4] cout << " Term: " << a.get course term(i) << " Grade: " << a.
get_course_grade(i) << endl;

}
cout << endl;




int

vold print(Student* s, in

num Students) {

e
o
5 h]
3

’/¢:e any of Big used imn € function?
’ Mo because we ore 'I'Da,ssms ap(o(azsszss
7 f

for(int i=C; i<num students; i++) {
print students(s[i]);

editing optlons() {
int choice

cout ¥
cout . Nothing, this w <<
cout ! << endl;

cout << "2
cout << "¢ 2ot ion: ;
cin >> choice;
cin.ignore() ;
cin.clear () ;

return choice;

2" << endl;

3 void change major (Studenté& s) {

1

~ X 7

Pes

1

,._
e

e
endl ;

g

or why not?

M?‘

A <

//Are any of the Big 3 used in this function? Why or why not?

7
// /

i string m;
73 cout << "What maijor do vou want Lo © 9
79 getline(cin, m);
80 s.set major{(m) ;
g1 }
27
B3 void add course(Studenté& s) {
//Are any of the Big 3 used in this function?

;// Po be cause wWe m?wsﬁﬂnj 49\( N.(erﬂ.ru&&
string course name, term, grade;

int credits = 0;

cout << "What i
getline(cin,

cout << ™

getline(cin,

cout << - &
getline(cin,

cout << ; 4as "3

cin >> credlts,

/7 Mo becouse e are passing by, reference

Why

s.add_course(course name, credits, term, grade);

or why not?

endl;



Shuda X =S, Sﬂo(m%x/
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106 Student edit student (S¥udent s) {
//Are any of the Big 3 used in this function? Why or why not?
7/ \{O—S Ca?\, mswgf Paa‘a b\, vo«lu—c, cppt, m»s{-ru.du-r ﬁfrwfuxnx\é
/] Hae vcs—(wc., oleshrehor "1ITlen He Knelron qmols xt
int choice = editing options() ;
if (choice == 1) {

change major(s);

else if(choice == 2) {
add course(s) ;

13
} >

void remove student (Student** s, int num s, int index) {
//Are any of the Big 3 used in this function? Why or why not?
/7 Yes oestr assinment operater for cony g to tem: lestructor 1iten
// deflete S e ted }‘% ?)
Student* temp = new Student [num s=1] ;
for(int i=0; i<index; i++) {
temp[i] = (*s)[i];
}
for(int i=index; i<(num s-1); i++) {
temp[i] = (*s) [i+1];
}
delete [] (*s);
(*s) = temp;

main() {

//CREATE STUDENT ARRAY

Student* students = new Student[7]; //Which constructor is called?
How many times? DVefault 7 +mees

//POP FROM FILE . Ce § PV

pop_from file(students, 7); ~)
print (students, 7); 2. cc S RV
\ O s @.rmal?o-(w
print_students (students[0]) ; 4. Aco
//EDIT STUDENT S+ A thurn oloy degietor

students[D] = edit student (students[(]); //Does cne of the Big 3
get called here? Which one? How many times?
print_students (students[(]) ;

//REMOVE STUDENT

remove student (&students, 7, 3);

print (students, £);

A5$§%)\\M44\,Q O?U‘n_"v{‘ o e

delete [] students; //Is the destructor called? How many times-?

Yee € tmes

T = = S T
W

return ;

el Bt

Totod Codls Assrr\m&we Operalo- Overlooncl: 1Y

D efeutld ComsShrchor @ 740 = 13
Non olelocdt Conshruckor? 7

C"P‘/ Consboucker : A

QDQSFfuclorf 20



