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Class “Header” File:atom.h
1 /∗ ∗
2 ∗ An atom c l a s s
3 ∗ /
4
5 #pragma once
6
7 #include < ios t ream > / / sys tem headers f i r s t
8 #include < s t r i n g >
9

10 #include "nucleus.h" / / d e v e l o p e r headers l a s t
11
12 using namespace std ;
13
14 /∗ ∗
15 ∗ atom i n t e r f a c e
16 ∗ /
17 class atom {
18 public :
19 / / a c o n s t a n t d a t a member f o r a l l i n s t a n c e s
20 static const int MIDDLE_ATOMIC_NUMBER = 59 ;
21 / / d e f a u l t c t o r makes a Hydrogen atom
22 atom ( ) ;
23 atom ( int num_pro_elec , int num_neutrons ) ;
24
25 / / g e t f o r a n u c l e u s ( r e t u r n s a c o n s t r e f e r e n c e ! )
26 const nucleus& get_nucleus ( ) const ;
27 / / a c c e s s o r s f o r c h a n g i n g n e u t r o n s −− c h a i n e d t o n u c l e u s a c c e s s o r s
28 void set_neutrons ( int newvalue ) ;
29 / / move a n e u t r o n f rom o t h e r atom t o c a l l i n g o b j e c t
30 void transfer_neutrons ( atom& otheratom , int num ) ;
31 / / a c c e s s o r s f o r e l e c t r o n s
32 void set_electrons ( int newvalue ) ;
33 int get_electrons ( ) const ;
34 / / move a e l e c t r o n f rom t h e o t h e r atom t o c a l l i n g o b j e c t
35 void transfer_electrons ( atom& otheratom , int num ) ;
36 / / g e t c harge on t h e atom
37 int get_charge ( ) const ;
38
39 / / read v a l u e f rom t h e i n p u t s t ream −−

40 / / r e t u r n s a r e f e r e n c e t o t h e i s t r e a m argument p r o v i d e d
41 istream& input ( istream& is ) ;
42 / / p r i n t m y s e l f t o t h e o u t p u t s t ream −−

43 / / r e t u r n s a r e f e r e n c e t o t h e os t ream argument p r o v i d e d
44 ostream& output ( ostream& os ) const ;
45 private :
46 / / h e l p e r f u n c t i o n , makes s u r e e l e c t r o n s >=0
47 bool alter_electrons ( int n ) ;
48
49 nucleus nuc ;
50 int electrons ;
51 } ;

Class Implementation File:atom.cxx
1 /∗ ∗
2 ∗ An atom c l a s s
3 ∗ /
4
5 #include < ios t ream >
6
7 #include "atom.h"
8
9 using namespace std ;

10
11 /∗ ∗
12 ∗ atom i m p l e m e n t a t i o n
13 ∗ /
14
15 / / d e f a u l t c t o r c r e a t e s a H atom
16 atom : : atom ( )
17 : nuc ( 1 , 0 ) , electrons ( 1 )
18 {
19 / / empty
20 }
21
22 atom : : atom ( int num_pro_elec , int num_neutrons )
23 : nuc ( num_pro_elec , num_neutrons )
24 {
25 / / make s u r e i t matches nuc ’ s c o n t e n t s i f
26 / / i n p u t v a l u e s are i n v a l i d
27 electrons = nuc . get_protons ( ) ;

1



CSCI261 Advanced Classes Handout March 30, 2010

Class Implementation File:atom.cxx continued. . .
29
30 const nucleus& atom : : get_nucleus ( ) const
31 {
32 return nuc ;
33 }
34
35 void atom : : set_neutrons ( int newvalue )
36 {
37 / / c h a i n t o l o g i c i n t h e n u c l e u s c l a s s
38 nuc . set_neutrons ( newvalue ) ;
39 }
40
41 void atom : : transfer_neutrons ( atom& otheratom ,
42 int num )
43 {
44 / / c h a i n t o l o g i c i n t h e n u c l e u s c l a s s
45 nuc . transfer_neutrons ( otheratom . nuc , num ) ;
46 }
47
48 void atom : : set_electrons ( int newvalue )
49 {
50 alter_electrons ( newvalue ) ;
51 }
52
53 int atom : : get_electrons ( ) const
54 {
55 return electrons ;
56 }
57
58 / / h e l p e r f u n c t i o n
59 bool atom : : alter_electrons ( int n )
60 {
61 if ( n >= 0 ) {
62 electrons = n ;
63 return true ;
64 }
65 return false ;
66 }
67
68 void atom : : transfer_electrons ( atom& otheratom , int num )
69 {
70 if ( num < 0 ) {
71 cout << "Negative electron transfer!" << endl ;
72 } else if ( otheratom . alter_electrons ( otheratom . electrons−num ) ) {
73 / / i f t h e y e x i s t , move them
74 alter_electrons ( electrons + num ) ;
75 } else {
76 / / ERROR!
77 cout << "Not enough electrons!" << endl ;
78 }
79
80 }
81
82 int atom : : get_charge ( ) const
83 {
84 return nuc . get_protons ( ) − electrons ;
85 }
86
87 ostream& atom : : output ( ostream& os ) const
88 {
89 / / Do n o t p r i n t an e n d l o r ’ \ n ’ !
90 nuc . output ( os ) << " " << electrons ;
91 return os ;
92 }
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Class Implementation File:atom.cxx continued. . .
93
94 istream& atom : : input ( istream& is )
95 {
96 nucleus newnuc ;
97 int newelectrons ;
98
99 / / f o r m a t i s NUCLEUS # e l e c t r o n s

100 if ( newnuc . input ( is ) >> newelectrons ) {
101 / / i f t h e i n p u t worked , AND t h e v a l u e s are v a l i d
102 if ( newelectrons >= 0 ) {
103 nuc = newnuc ;
104 electrons = newelectrons ;
105 } else {
106 cout << "Invalid number of electrons!" << endl ;
107 / / s e t t h e i n p u t s t ream t o a f a i l u r e s t a t e !
108 is . setstate ( ios : : failbit ) ;
109 }
110 }
111 / / r e t u r n s i s w i t h f a i l u r e s t a t e i n t a c t
112 return is ;
113 }

Driver “main”: atom_main.cxx
1 /∗ ∗
2 ∗ An example d r i v e r program f o r t h e s i m p l e atom c l a s s .
3 ∗ /
4 #include < ios t ream >
5
6 #include "atom.h"
7
8 using namespace std ;
9

10 void mass_matters ( const atom& a )
11 {
12 const nucleus& n ( a . get_nucleus ( ) ) ; / / c o n s t r e f
13 / / show t h e use o f a c o n s t a n t s t a t i c d a t a member
14 if ( n . get_protons ( ) < atom : : MIDDLE_ATOMIC_NUMBER ) {
15 cout << n . symbol ( ) ;
16 cout << " is probably lighter than half the" ;
17 cout << " known elements." << endl ;
18 } else {
19 cout << a . get_nucleus ( ) . symbol ( ) ;
20 cout << " has a big atomic number." << endl ;
21 }
22 }
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Driver “main”: atom_main.cxx continued. . .
24 int main ( )
25 {
26 atom Carbon ( 6 , 6 ) ;
27 atom Hydrogen ;
28
29 cout << "This is carbon: " ;
30 Carbon . output ( cout ) << endl ;
31
32 cout << "This is hydrogen: " ;
33 Hydrogen . output ( cout ) << endl ;
34
35 / / u s i n g g e t _ n u c l e u s − a f u n c t i o n t h a t r e t u r n s
36 / / a c o n s t r e f e r e n c e
37 cout << "Hydrogen’s symbol is " ;
38 cout << Hydrogen . get_nucleus ( ) . symbol ( ) ;
39 cout << endl ;
40
41 cout << "Move a neutron from C to H..." << endl ;
42 Hydrogen . transfer_neutrons ( Carbon , 1 ) ;
43 Hydrogen . output ( cout ) << " " ;
44 Carbon . output ( cout ) << endl ;
45
46 cout << "Move an electron from H to C..." << endl ;
47 Carbon . transfer_electrons ( Hydrogen , 1 ) ;
48 Hydrogen . output ( cout ) << " " ;
49 Carbon . output ( cout ) << endl ;
50
51 cout << "Hydrogen charge is now: " ;
52 cout << Hydrogen . get_charge ( ) << endl ;
53 cout << "Carbon charge is now: " ;
54 cout << Carbon . get_charge ( ) << endl ;
55
56 / / R e l a t i v e d e s c r i p t i o n s o f e l e m e n t s
57 mass_matters ( Carbon ) ;
58 mass_matters ( atom ( 82 , 125 ) ) ;
59
60 return 0 ;
61 }

Example Driver Console Output (1 neutron transferred, electron transferred)
This is carbon: C 6 6 6
This is hydrogen: H 1 0 1
Hydrogen’s symbol is H
Move a neutron from C to H...
H 1 0 1 C 6 5 6
Move an electron from H to C...
H 1 0 0 C 6 5 7
Hydrogen charge is now: 1
Carbon charge is now: -1
C is probably lighter than half the known elements.
Pb has a big atomic number.
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