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Suppose:
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node *head, *p, *q, *temp;

int data;

p = head;

q = NULL;
(1) temp = p-> next-> next-> next;

  
temp == addr_of(D) 

(3) data = 22;


 while (p && data > p-> data) 
         p = p-> next;




p == addr_of(H)
(2) while (p && p-> next) p = p-> next;

(4) data = 29;

    while (p && data > p-> data){


  
p == addr_of(F)
        q = p;






p == addr_of(H)
        p = q-> next;





q == addr_of(G)

    }
/* delete the node (data) from a list pointed to by *hp */

void delete( node** hp, int data){


node dummy, *old, *p;


p = &dummy;


dummy. next = *hp; 
// set head in dummy


while (p-> next && data != p-> next-> data) 
// find position



p = p-> next;


if (p-> next){



old = p-> next; 
// get the node to be deleted



p-> next = p-> next-> next;



free( old); 
// free the node


}


*hp = dummy. next;

}
Doubly Linked List

A list which can be traversed either forward or backward:


typedef struct node{



int data;



struct node* next;



struct node* prev;


} node;
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insert_ after:


new-> next = p-> next;


new-> prev = p; 


p-> next = p-> next-> prev = new; 
insert before:


new-> next = p; 


new-> prev = p-> prev; 


p-> prev = p-> prev-> next = new;
Example:

Suppose we have a doubly linked list:

(1) find the mid node,

(2) along mid’s prev link, decrease each node value by 2,

along mid’s next link (include mid node), increase

each node value by 5.

#define NEXT 0

#define PREV 1

typedef struct node{


int data;


struct node *link[ 2];

} node;

void traverse( node* p, int dir, void (* fp)( node*)){


while (p){



(* fp)( p); // call function fp with argument p



p = p-> link[ dir];


}

}

void dec2( node* p){ p-> data -= 2; }

void inc5( node* p){ p-> data += 5; }

void processing( node* p){


node* mid = p;


while (p && p-> link[ NEXT] && p-> link[ NEXT]-> link[ NEXT]){



mid = mid-> link[ NEXT];



p = p-> link[ NEXT]-> link[ NEXT];


}


traverse( mid, PREV, dec2); // any problem here?


traverse( mid, NEXT, inc5);

}

Function Pointer:

type (*fp)(parameter_list);

Function name is the pointer to that function.
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The Stack:

• Linked lists can be used to implement stack data

• structure: add and remove node from the “top”.

• Property: Last In First Out (LIFO).

• Operations: is_ empty, push, pop
Example…
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• We need three stacks - two for operands and one for the sum.

typedef struct node node;

struct node{


int n;


node* next;

};

#define empty( s) (!( s))

void push( node** top, int n){


node* new = malloc( sizeof( node)); // create a new node


if (! new) exit(- 1);


new-> n = n;


new-> next = *top;


*top = new; // set up stack top

}

int pop( node** top){ // return a value (not a node)


int n;


node* temp;


if (empty(* top)) return 0;


temp = *top; // save top node


*top = temp-> next; // set up stack top


n = temp-> n;


free( temp);


return n;

}

node* get_ operand(){ // read an operand and store on a stack


node* s = NULL;


int n;


while (1){



n = getchar();



if (n < ‘0’ || n > ‘9’) return s; // return if input char is not a digit



push(& s, n – ‘0’);



}


}

main(){


node *a, *b, *sum = NULL;


int sumdig, carry = 0;


printf(“ input two operands\ n”);


a = get_ operand();


b = get_ operand();


while (! empty( a) || !empty( b)){ // perform addition



sumdig = pop(& a) + pop(& b) + carry;



push(& sum, sumdig% 10);



carry = sumdig/ 10;


}


if (carry != 0) push(& sum, carry);


printf(“ the sum is:”);


while (! empty( sum)) printf(“% c”, pop(& sum)); // output result

}
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A Tree:

• A binary tree is either empty or a node whose left and right children are binary trees.
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• A binary search tree is a binary tree such that for any node in the tree, we have:
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typedef struct node node;

struct node {


int data;


node* left;


node* right;

};

#define empty_ tree( t) (!( t))

node* make_ node( int d){


node* new = malloc( sizeof( node));


if (! new) {



printf(“ make_ node: memory allocation failed\ n”);



exit(- 1);


}


new-> data = d;


new-> left = new-> right = NULL;


return new;

}

void insert( node** rp, int d){ // a recursive version

if (empty_ tree(* rp))



*rp = make_ node( d);


else{



if (d < (* rp)-> data)) insert(&((* rp)-> left), d);



else insert(&((* rp)-> right), d);


}

}

void insert( node** rp, int d){ // a non- recursive version

node *curr, *prev, *np;


np = make_ node( d);


curr = *rp;


prev = NULL;


while (curr){ // walk down the tree until reach a NULL pointer



prev = curr;



curr = (curr-> data > d) ? curr-> left : curr-> right;


}


if (! prev) *rp = np; // if the tree was empty


else if (prev-> data > d) prev-> left = np;


else prev-> right = np;

}

int find( node* root, int d){


while (root && root-> data != d)



root = (root-> data > d) ? root-> left : root-> right;


if (root) { // d has been found }


else { // not found }

}

void print_ tree( node* root){


if (root){



print_ tree( root-> left);



printf(“% d\ n”, root-> data);



print_ tree( root-> right);


}

}
