
CS 7B - Fall 2017 - Pointer and Reference Quiz 03

Consider the following complete program:

1 #inc lude<iostream>
us ing namespace std ;

3

s t r u c t L i s t ;
5

c l a s s Link {
7 pub l i c :

s t r i n g value ;
9

Link ( const s t r i n g& v , Link∗ s = 0)
11 : va lue (v ) , succ ( s ) { }

13 Link∗ i n s e r t ( L i s t& l , Link∗ n) ; // i n s e r t n be f o r e t h i s ob j e c t
Link∗ add ( Link∗ n) ; // i n s e r t n a f t e r t h i s ob j e c t

15 Link∗ e r a s e ( L i s t& l ) ; // remove t h i s ob j e c t from the l i s t
Link∗ f i nd ( const L i s t& l , const s t r i n g& s ) ; // f i nd s in l i s t

17 const Link∗ f i nd ( const L i s t& l , const s t r i n g& s ) const ; // f i nd s in const l i s t

19 Link∗ advance ( i n t n) const ; // move n po s i t i o n s in l i s t

21 Link∗ next ( ) const { re turn succ ; }
pr i va t e :

23 Link∗ succ ;
} ;

25

s t r u c t L i s t {
27 L i s t ( ) : f i r s t l i n k (0 ) { }

L i s t ( Link∗ l ) : f i r s t l i n k ( l ) { }
29 Link∗ f i r s t l i n k ;
} ;

31

Link∗ Link : : i n s e r t ( L i s t& l , Link∗ n) {
33 i f (n==0) return t h i s ;

i f ( t h i s==0) return n ;
35 n−>succ = th i s ;

i f ( l . f i r s t l i n k == th i s ) {
37 l . f i r s t l i n k = n ;

re turn n ;
39 }

Link∗ p = l . f i r s t l i n k ;
41 whi le (p−>succ != t h i s )

p = p−>succ ;
43 p−>succ = n ;

re turn n ;
45 }

47 Link∗ Link : : add ( Link∗ n) {
i f (n==0) return t h i s ;

49 i f ( t h i s==0) return n ;
n−>succ = succ ;

51 succ = n ;
re turn n ;

53 }

55 Link∗ Link : : e r a s e ( L i s t& l ) {
i f ( t h i s==0) return 0 ;

57 i f ( l . f i r s t l i n k == th i s ) {
l . f i r s t l i n k = succ ;

59 }
Link∗ p = l . f i r s t l i n k ;

61 whi le (p−>succ != t h i s )
p = p−>succ ;

63 p−>succ = succ ;



re turn succ ;
65 }

67 Link∗ Link : : f i nd ( const L i s t& l , const s t r i n g& s ) {
Link∗ p = l . f i r s t l i n k ;

69 whi le (p) {
i f (p−>value==s ) re turn p ;

71 p = p−>succ ;
}

73 re turn 0 ;
}

75

const Link∗ Link : : f i nd ( const L i s t& l , const s t r i n g& s ) const {
77 const Link∗ p = l . f i r s t l i n k ;

whi l e (p) {
79 i f (p−>value==s ) re turn p ;

p = p−>succ ;
81 }

re turn 0 ;
83 }

85 Link∗ Link : : advance ( i n t n) const {
i f ( t h i s==0) return 0 ;

87 Link∗ p = cons t ca s t<Link∗>( t h i s ) ; // UGLY
i f (0 <= n) {

89 whi le (n−−) {
i f (p−>succ==0) return 0 ;

91 p = p−>succ ;
}

93 }
e l s e c e r r << ”must advance by a p o s i t i v e number” ;

95 re turn p ;
}

97

void p r i n t a l l ( const L i s t& l )
99 {

cout << ”{ ” ;
101 Link∗ p = l . f i r s t l i n k ;

whi l e (p) {
103 cout << p−>value ;

i f (p=p−>next ( ) ) cout << ” , ” ;
105 }

cout << ” }” ;
107 }

109 i n t main ( ) {
Link∗ swis s mathemat ic ians = new Link ( ”LEuler ” ) ;

111 L i s t s mathemat ic ians ( swis s mathemat ic ians ) ;
swi s s mathemat ic ians = swiss mathemat ic ians−>i n s e r t ( s mathematic ians , new Link ( ”Lambert” ) ) ;

113 swis s mathemat ic ians = swiss mathemat ic ians−>i n s e r t ( s mathematic ians , new Link ( ” JBernou l l i ” ) ) ;
swi s s mathemat ic ians = swiss mathemat ic ians−>i n s e r t ( s mathematic ians , new Link ( ”DBernoul l i ” ) ) ;

115

Link∗ german mathematicians = new Link ( ”Gauss” ) ;
117 L i s t g mathemtic ians ( german mathematicians ) ;

german mathematicians = german mathematicians−>i n s e r t ( g mathemticians , new Link ( ”Riemann” ) ) ;
119 german mathematicians = german mathematicians−>i n s e r t ( g mathemticians , new Link ( ”Kle in ” ) ) ;

german mathematicians = german mathematicians−>i n s e r t ( g mathemticians , new Link ( ”Frege” ) ) ;
121

Link∗ p = german mathematicians−>f i nd ( g mathemticians , ”Kle in ” ) ;
123 i f (p ) p−>value = ” E in s t e in ” ;

125 Link∗ p2 = swiss mathemat ic ians−>f i nd ( s mathematic ians , ”Frege” ) ;
i f ( p2 ) {

127 i f ( p2==swiss mathemat ic ians ) swis s mathemat ic ians = p2−>next ( ) ;
p2−>e r a s e ( s mathemat ic ians ) ;

129 german mathematicians−>add ( p2 ) ;
german mathematicians = g mathemtic ians . f i r s t l i n k ;

131 }
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133 p r i n t a l l ( s mathemat ic ians ) ;
cout << ”\n” ;

135

p r i n t a l l ( g mathemtic ians ) ;
137 cout << ”\n” ;
}

1. What is List and how does it work here?// ANS: List is a struct declared on line 4 and defined on lines 26-30 to
have a single member variable which is a pointer to a Link called first link which is the nullptr if the default
constructor is called or can be set if the other constructor is called.

If a List is constructed with a pointer to a Link as on line 111, then that link will always be the first Link in the
List, though other Links can be inserted or added.

We could write a while loop to experiment with this like so:

1 Link∗ swis s mathemat ic ians = new Link ( ”Euler ” ) ;
L i s t s mathemat ic ians ( swis s mathemat ic ians ) ;

3 whi le ( c in>>mathematician ) {
cout << ”\nWould you l i k e to i n s e r t ( i ) or add ( a ) a Swiss mathematician ? : ” ;

5 c in >> cho i c e ;
switch ( cho i c e ) {

7 case ’ a ’ : {
swis s mathemat ic ians = swiss mathemat ic ians−>add (new Link ( mathematician ) ) ;

9 break ;
}

11 case ’ i ’ : {
swis s mathemat ic ians = swiss mathemat ic ians−>i n s e r t ( s mathematic ians , new Link (

mathematician ) ) ;
13 break ;

}
15 }

cout << ”\nYou now have ” << endl ;
17 p r i n t a l l ( s mathemat ic ians ) ;

cout << endl ;
19 }

This leads to the following instance of interaction and output:

A

Would you like to insert(i) or add(a) a Swiss mathematician?: a

You now have

{ Euler, A }

B

Would you like to insert(i) or add(a) a Swiss mathematician?: i

You now have

{ Euler, B, A }

C

Would you like to insert(i) or add(a) a Swiss mathematician?: a

You now have
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{ Euler, B, C, A }

D

Would you like to insert(i) or add(a) a Swiss mathematician?: i

You now have

{ Euler, B, D, C, A }

E

Would you like to insert(i) or add(a) a Swiss mathematician?: a

You now have

{ Euler, B, D, E, C, A }

F

Would you like to insert(i) or add(a) a Swiss mathematician?: i

You now have

{ Euler, B, D, F, E, C, A }

G

Would you like to insert(i) or add(a) a Swiss mathematician?: a

You now have

{ Euler, B, D, F, G, E, C, A }
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