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LISTS

All the programs in this file are selected from
Ellis Horowitz, Sartaj Sahni, and Susan Anderson-Freed
“Fundamentals of Data Structures in C”,
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Introduction

Array
successive 1tems locate a fixed distance

disadvantage

— data movements during insertion and deletion

— waste space in storing n ordered lists of varying
size

possible solution
Linked List
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Pointer

pointer
Int 1, *pi;
pi= (int *) malloc(sizeof(int));
[* assign to pi a pointer to int */
pl = &I,
1=10; *pi=10
e pf=(float *) pr;
l /[* coverts an int pointer to a float pointer */
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malloc()

1 The C library function void *malloc(size_t size) allocates
the requested memory and returns a pointer to it.

#include <stdio.h>
#include <stdlib.h>

int main()
{
char *str;

String
/* Initisl memory allocation */ >tring
str = (char *) malloc(15);

strepy(str, "tutorialspoint™);
printf("String = %s,

/* Reallocating memory */

str = (char *) realloc(str, 25);
strecat(str, ".com™);
printf("String = %s,

free(str);

return(@);

Address = ¥ul\n", str, str);

Address = ¥ul\n", str, str);

tutorialspoint, Address = 355890448

tutorialspoint.com, Address = 355090448
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Using Dynamically Allocated Storage

Int i, *pi;

float f, *pf;

pi = (int *) malloc(sizeof(int)); m) request memory
pf = (float *) malloc (sizeof(float));

*pi =1024;
*pf =3.14;
printf(an integer = %d, a float = %f\n”, *pi, *pf);
free(pi);
m) return memory
B free(pf);
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Singly Linked Lists

BAT

—>

.—

CAT

o——

EAT

+—

WAT

NULL

*Figure 4.2: Usual way to draw a linked list
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=

Insert

BAT

— | CAT

Figure 4.3: Insert MAT after CAT

EAT|

]

MAT]| ¢

WAT

NULL
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Delete

B l

BAT . CAT - ,MAT. _"’EAT o > WAT NULL

dangling
reference

*Figure 4.4: Delete MAT from list
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Example 4.1: Create a linked list of words

Declaration

typedef struct list_node *list_pointer;
typedef struct list_node {
char data [4];
list_pointer link;
b
Creation
list_pointer first =NULL,;

Testing
#define IS_EMPTY (first) (1(first))

Allocation
N first=(list_pointer) malloc (sizeof(list_node));
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strepy(first -> data, “BAT™);  first -> data or (*first).data
first -> link = NULL;

«address of—»‘ %7 first—data _.‘._first —Jink_.‘
first node
. | B|A|T [ \0f NULL
first

*Figure 4.5:Referencing the fields of a node
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Create a linked list pointer

typedef struct list_node *list_pointer;
typedef struct list_node {

Int data;

list_pointer link;

¢
list_pointer ptr =NULL

otr  —— NULL

CHAPTER 4
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Create a two-node list

list_pointer create2( )

{

[* create a linked list with two nodes */
list_pointer first, second,
first = (list_pointer) malloc(sizeof(list_node));
second = ( list_pointer) malloc(sizeof(list_node));
second -> link = NULL,;

second -> data = 20; otr

first -> data = 10;

first ->link = second; L ‘

return first; 10 201 NULL

} *Program 4.1:Create a two-node list
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3

Pointer Review (1)

Int 1, *pi;

= &I;

1000

?

1000

?

| =10 or *pi =

*pl

1000

10

2000

pi ?

2000

pI 1000

2000

pI 1000
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Int data;
}

list_pointer ptrl = NULL,;

1000
ptrl NULL
ptr2 = malloc(sizeof(list_node));
ptrl = &ptr2;

1000
ptrl 2000

Pointer Review (2)

list_pointer link;

typedef struct list_node *list_pointer;
typedef struct list_node {

ptrl->data or (*ptrl).data

2000

data

link

ptr2




Pointer Review (3)

void delete(list_pointer *ptr, list_pointer trail, list_pinter node)

ptr: a pointer point to a pointer point to a list node

ptr

1000 ptr->link 2000 3000
2000 3000
*ptrl a list node

ptr = & node; (a pointer point to a list node)

ptr

1000 3000

3000
data lInk
a list node

CHAPTER 4
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Pointer Review (4)

element delete(node_pointer *index)

Index
200 300
200 1+ 300 |
400 Lﬁoo |
Does not move elements. i
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List Insertion
Insert a node after a specific node

void insert(list_pointer *ptr, list_pointer x)
{
/* Insert a new node with data = 50 into the list ptr after node */
list_pointer temp;
temp = (list_pointer) malloc(sizeof(list_node));
If (IS_FULL(temp)){
fprintf(stderr, “The memory is full\n");
exit (1);
h
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temp->data = 50;
If (*ptr) { //noempty list

node->link = temp;
}
else { /lempty list
temp->link = NULL,;
*ptr =temp;
}
}

temp->link =node ->link;

10

20

NULL

*Program 4.2:Simple insert into front of list

CHAPTER 4
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| |

node

l

List Deletion

1: Delete the first node.
ptr trail

10

50

—— 20 NULL

(a) before deletion

ptr trail

| |

node

|

2: Delete other node.

ptr

|

50

20

NULL

(b) after deletion

ptr

10

50

——| 20 NULL

10

20

NULL
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list_pointer node)

void delete(list_pointer *ptr, list_pointer trail,

1

/* delete node from the list, trail is the preceding node
ptr is the head of the list */

20

It (trail) trail node
trail->link = node->link; l
else 10 | e 50 | {20 NULL
*ptr = ptr ->link; //head |
¥
tr node tr
I 9 i
l 10 [ «—| 50 20 NULL |50 | e—r| 20 NULL



Print out a list (traverse a list)

void print_list(list_pointer ptr)
{
printf(*The list ocntains: “);
for (; ptr; ptr = ptr->link)
printf(“%4d”, ptr->data);
printf(“\n”);
}

- *Program 4.4: Printing a list

l CHAPTER 4
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Linked Stacks and Queues

top
element link
(a) Linked Stack
front
element link

-+
([

(b) Linked queue

e T———— o

NULL

rear

NULL

*Figure 4.11: Linked Stack and queue

CHAPTER 4
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Represent n stacks

#define MAX_STACKS 10 /* maximum number of stacks */
typedef struct {
Int key;
/[* other fields */
} element;
typedef struct stack *stack pointer,

typedef struct stack {
element item;
stack_pointer link;
¢
N stack_pointer top[MAX_ STACKS];

l CHAPTER 4




Represent n queues

#define MAX_QUEUES 10 /* maximum number of queues */
typedef struct queue *queue_pointer,

typedef struct queue {
element item:
queue_pointer link;
};
queue_pointer frontfMAX_QUEUE], rearfMAX_ QUEUES];
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Implementation stack by linked lists

JlistE {Estacka e AMMHEREI8E
EIEL R

1. Z7rnodely 455 (struct)

2. FEfunction

— & Az push()
— iR pop()




Implementation stack by linked lists

push 10

|10 —— NULL

push 35

35| ——10| —— NULL

push 80

] 1 I T




Implementation stack by linked lists

push 40

o] o] [ FHm[ I

POpP
180| {35 —10| —— NULL

Pop

l\35\ ——{10| —— NULL




push In the linked stack

vold push(stack pointer *top, element item)
{
/[* add an element to the top of the stack */
stack _pointer temp =
(stack_pointer) malloc (sizeof (stack));
If (IS_FULL(temp)) {
fprintf(stderr, “ The memory is full\n”);
exit(1);
} - -
temp->item = item;
temp->link = *top;
*top=temp;

¥

*Program 4.5:Add to a linked stack
CHAPTER 4
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pop from the linked stack

element pop(stack_pointer *top) {

[* delete an element from the stack */
stack_pointer temp = *top;
element item;

If (IS_EMPTY (temp)) {
fprintf(stderr, “The stack is empty\n”);
exit(1);

} |

Iitem = temp->item;

*top = temp->link;

free(temp);

return item;

}
*Program 4.6: Delete from a linked stack
CHAPTER 4
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Implementation stack by linked lists

FETInodey 45 (struct)

stackNode{
data;
stackNode *nextPtr;

stackNode StackNode;
StackNode *StackNodePtr;




Pointer

=

= EX )X a1
ball 5 0061FF18
ptr 0061FF18 0061FF1C

CHAPTER 2
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B R
Pointer| pal 5 0061FF18
ptr 0061FF18 0061FF1C
P P
printf(“ball=%d\n", ball); 5
printf(“&ball=%p\n", &ball); 0061FF18
printf("ptr=%p\n"”, ptr); 0061FF18
printf("&ptr=%p\n", &ptr); 0061FF1C
printf("*ptr=%d\n", *ptr); 5
printf("*&ptr=%p\n”, *&ptr); 0061FF18
printf("&*ptr=%p\n”, &*ptr); 0061FF18
4ham. *&ptr = &*ptr = ptr
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$¢ &stackPtr »
topPtr = &stackPtr
" * topPtr = *&stackPtr
Pointer R T B
*&stackPtr = stackPtr
push(), pop(), enqueue(), dequeue()|=]HE

@iigigLﬁW M push (&stackPtr, value);

void push(StackNodePtr| *topPtr, int info){
StackNodePtr newPtr;
newPtr = malloc(sizeof(StackNode));
if(newPtr != NULL){
newPtr->data = info;
newPtr->nextPtr = *topPtr;
*topPtr = newPtr;
}
elseq{
printf("%d not inserted. No memory available.\n", info);
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Implementation stack by linked lists
B

C1f8E A push()

void push(StackNodePtr *topPtr, int info){
StackNodePtr newPtr;
newPtr = malloc(sizeof(StackNode));
if(newPtr != NULL){
newPtr->data = info;
newPtr->nextPtr = *topPtr;
*topPtr = newPtr;
}
else{
printf("%d not inserted. No memory available.\n", info);

}




i A pop()

pop(StackNodePtr *topPtr){

StackNodePtr tempPtr;
popValue;

tempPtr = *topPtr;

popValue = (*topPtr)->data;

Elmplementatlon stack by linked lists

*topPtr = (*topPtr)->nextPtr;
free(tempPtr);
return popValue;




Implementation queue by linked
lists

listE{EQueuery#e AMIMERTIEE
EIEL R

1. Z7rnodely 455 (struct)

2. FEfunction

— F# A enqueue()
— IR dequeue()




Implementation queue by linked

[1StS
enqueue a

la| —— NULL

enqueue z
AERHE

enqueuer k

l\a\ 1Lz k] o




Implementation queue by linked
lists

enqueue f

[a] 1z ] T—{k] | f ] == N

dequeue

BEEREENER

dequeue

RERAER




engueue In the linked queue

void addqg(queue_pointer *front, qgueue_pointer *rear, element
item)
{ /* add an element to the rear of the queue */
queue_pointer temp =
(queue_pointer) malloc(sizeof (queue));
If (IS_FULL(temp)) {
fprintf(stderr, “ The memory is full\n”);
exit(1);
} - -
temp->item = item;
temp->link = NULL,
If (*front)

N rear -> link = temp;

else *front = temp;
*rear = temp; } CHAPTER 4 39



degueue from the linked queue

element deleteq(queue_pointer *front) {

/* delete an element from the queue */
queue_pointer temp = *front;
element item;

If (IS_EMPTY (*front)) {
fprintf(stderr, “The queue Is empty\n™);
exit(1);

} _

item = temp->item;

*front = temp->link;

free(temp);

return item;

¥

CHAPTER 4
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Implementation queue by linked
- lists
ZE17nodefy 45t (struct)

queueNode{
data;
queueNode *nextPtr;

queueNode QueueNode;
QueueNode *QueueNodePtr;




Implementation queue by linked

lists
%8 A enqueue()

void enqueue(QueueNodePtr *headPtr, QueueNodePtr *tailPtr, char value){
QueueNodePtr newPtr;
newPtr = malloc( f(QueueNode));
if(newPtr != NULL){
newPtr->data = value;
newPtr->nextPtr = NULL;
if(isEmpty(*headPtr)){
*headPtr = newPtr;
telse{
(*tailPtr)->nextPtr = newPtr;

}

*tailPtr = newPtr;

}
else{

printf("%c not inserted. No memory available.\n", value);




fHFR: dequeue()

dequeue (QueueNodePtr *headPtr, QueueNodePtr *tailPtr){
value;

QueueNodePtr tempPtr;

value = (*headPtr)->data;
tempPtr = *headPtr;

*headPtr = (*headPtr)->nextPtr;

!Implementatlon queue by linked
lists

if(*headPtr == M
*tailPtr = ;

2

}
free(tempPtr);

return value;




Polynomials

e, 1 e, - €,
A(x)=a,_, ,X +a,_ X" 4...+a, X
Representation

typedef struct poly node *pol ointer;
tggedef struct Bolgjnode {p y-P

int coef;

Int expon; _

poly pointer link;

poly pointer a, b, c;

coef expon link
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Examples

a=3x"+2x°+1

a
—3 |14

null

¥
N
oo
|
o

b=8x"—3x" +10x°

b
— 8 |14

Y

-3 110 —T—1101| 6 |null
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Adding Polynomials

2 18 = 110
4__L
71-3 110 71101 6 |
| a->expon == b->expon
2 18 1110 1
'a N
-3 110 7110] 6 l
b =
+—1-3710 a->expon < b->expon
td N

CHAPTER 4 46




Adding Polynomials (Continued)

14

8

14

8
la

11

14

—

-3

Y

10

-3

10 =

a->expon > b->expon

CHAPTER 4
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Alogrithm for Adding Polynomials

poly pointer padd(poly pointer a, poly pointer b)
{

poly pointer c, rear, temp;
int sum;

rear =(poly_pointer)malloc(sizeof(poly node));
iIT (IS _FULL(rear)) {

fprintf(stderr, “The memory i1s full\n”);
exit(l);

¥

front = rear;
while (a && b) {

switch (COMPARE(a->expon, b->expon)) {

CHAPTER 4
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.w-a

case -1: /* a->expon < b->expon */
attach(b->coef, b->expon, &rear);
b= b->Tink;
break;
case 0: /* a->expon == b->expon */
sum = a->coef + b->coef;
it (Sum2_attach(sum,a—>expon,&rear);
Ink; b = b->1i1nk;
break;

case 1: /* a->expon > b->expon */
attach(a->coef, a->expon, &rear);
a = a->link;

}

%or (; a; a = a->1i1nk)
attach(a->coef, a->expon, &rear);
for (; b; b=b->link)
attach(b->coef, b->expon, &rear);
rear->link = NULL; i
temp = front; front = front->link; free(temp);
return front;

Delete extra initial node.
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Attach a Term

void attach(float coefficient, Int exponent,
poly pointer *ptr)

/* create a new node attaching to the node pointed to
by ptr. ptr i1s updated to point to this new node. */

poly pointer temp;
temp = (poly _pointer) malloc(sizeof(poly node));
1T (IS _FULL(temp)) {
fprintf(stderr, “The memory i1s full\n”);
exit(l);

temp->coef = coefficient;
temp->expon = exponent;
ptr ->link = temp;

*ptr = temp;
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Algorithm for adding polynomials

HE T 5 TR noderl Sk (struct)

polyNode{
coef;
expon;
polyNode *1ink;

}o;

polyNode PolyNode;
PolyNode *PolyNodePtr,
PolyNodePtr a, b;




padd()

PolyNodePtr padd(PolyNodePtr a, PolyNodePtr b){
PolyNodePtr c, rear, temp;
sum;
MALLOC(rear, (*rear));
C = rear;
while(a && b){
switch(COMPARE(a->expon, b->expon)){

case -1:

!Algorlthm for adding polynomials

attach(b->coef, b->expon, &rear);
b = b->link;

break;

case @:
sum = a->coef + b->coef;
it (sum)
attach(sum, a->expon, &rear);
a->link;
b = b->link;
-
attach(a-»>coef, a->expon, &rear);
= a->link;




padd()

for(; a; a = a->link)

attach(a->coef, a->expon, &rear);
for(; b; b = b->1link)

attach(b->coef, b->expon, &rear);
rear->link = ﬂ

EAlgorlthm for adding polynomials

temp = c;
c = c->link;
free(temp);

return c;




lgorithm for adding polynomials
attach()

attach( coefficient, exponent, PolyNodePtr *ptr){

PolyNodePtr temp;
MALLOC (temp, (*temp));
temp->coef = coefficient;

temp->expon = exponent;
(¥ptr)->1link = temp;
*ptr = temp;




Analysis

(1) coefficient additions
0 < number of coefficient additions < min(m, n)
where m (n) denotes the number of terms in A (B)
(2) exponent comparisons
extreme case
em-l > 1:m-l > em-2 > 1:m-2 > 2 eO > 1:O
m+n-1 comparisons
(3) creation of new nodes
extreme case
m +nnewnodes  O(m+n)
summary

55
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A Suite for Polynomials

e(x) = a(x) * b(x) + d(x)
poly pointer a, b, d, e;

UCDH'Q.CTQJ'

e

-'IIBII I

read poly();
read poly();

read poly();
p = pmult(a,

padd(temp,
nt _poly

b):

read poly()
print_poly()
padd()
psub()
pmult()

temp is used to hold a partial result.
By returning the nodes of temp, we
may use it to hold other polynomials

\

</

CHAPTER 4
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Erase Polynomials

voild earse(poly pointer *ptr)
5* erase the polynomial pointed to by ptr */
poly pointer temp;

hile (*pt
" o = Aptr;

*ptr = ptr->link;
y free(temp);
}
-
O(n)
l CHAPTER 4 57



Circularly Linked Lists

circular list vs. chain

t
3 T14 2 |8 11710

|

avail

Y

|_) A

temp

- aya—il) —> 1T ... —> —1
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Maintain an Available List

%oly pointer getnode(void)

poly pointer node;
1T Cavail) {
node = avail;
avail = avail->link:

else
ngde = Boly_p0|nter)malIoc(S|zeof(pon node));
it LL(node)) {
prlntf(stderr The memory i1s full\n);

exi1t(l);

return node;

}
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Maintain an Available LISt (continue)

void retNode(poly pointer ptr)

i ptr->link = avail;
y availl = ptr;

vold cerase(poly pointer *ptr)

i poly pointer temp;

i1t Cptr
(tgmp):?ptr—>link'
ptr=>link = avail; — (1)
avail = temp; (2)
y *ptr = NULL;
} Erase a circular list (see next page)

Independent of # of nodes in a list O(1) constant time
CHAPTER 4
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Circular List Representing of Polynomials

ptr T
(1) temp
— M g — NULL
avail
Returning a circular list to the avail list
CHAPTER 4

61



Head Node

Represent polynomial as circular list.

(1) zero
a|:: -1
Zero polynomial
(2) others
-1 -3 114 2 18

d
h
N

a=3x"+2x°+1

CHAPTER 4
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Another Padd

poly pointer cpadd(poly pointer a, poly pointer b)

poly pointer startA, c, lastC;
int sum, done = FALSE;
starta = a;

a = a->link; Set expon field of head node to -1.
b = b->li1nk;
c = getnode();
c->expon = -1; lastC = c;
é* %et a header node for a and b*/
o)

switch (COMPARE(a->expon, b->expon)) {
case -1: attach(b->coef, b->expon, &lastC);
b = b->li1nk;
break;
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Another Padd (Continued)

case 0: 1f (startA == a) done = TRUE;
else {
sum = a->coef + b->coef;
IT (sum) attach(sum,a->expon,&lastC);
a = a->link; b = b->link;

break;
case 1: attach(a->coef,a->expon,&lastC);
a = a->link;

} while ('done);

lastC—>link = c; m  Link last node to first
return c;
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Additional List Operations

typedef struct list node *list pointer;
typedef struct list node {

char data;

list pointer link;

¥

Invert single linked lists
Concatenate two linked lists

CHAPTER 4
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Invert Single Linked LIists

Use two extra pointers: middle and trail

%ist_pointer invert(list pointer lead)

list pointer middle, trail;
middTe = NULL;
while (lead) {
trail = middle; /* NULL */
middle = lead; _
lead = lead->link; _
middle->link = trail;

return middle;

¥ 0: null
1: lead — ..
>2: lead— BN
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middle = NULL

While(lead){ 0: null
trail = middle l:lead —{ | — N
middle = lead >7- lead—s _4.‘ -

lead = lead -> link
middle -> link = trail

J Round 1
middle

NULL

lead lead




middle = NULL

middle = lead : lead —| /
lead = lead -> link >2: lead— — -
middle -> link = trail

middle middle

NULL

trail lead lead




middle = NULL

While(lead){ 0- null
trail = middle
middle = lead l: lead — /
lead = lead -> linK >2: lead— . -
middle -> link = trail
Round 3
middle middle
NULL

I I 1

i trail trail lead lead




Concatenate Two Lists

list pointer concatenate(list _pointer
ptrl, list pointer ptr2)
{

list pointer temp;
iIT (1S_EMPTY(ptrl)) return ptr2;
else {
it (11S _EMPTY(ptr2)) {
for (temp=ptrl;temp->link;temp=temp->1ink);
/*find end of first list*/
temp->1ink = ptr2;
by

return ptril;

}

} O(m) where m is # of elements in the first list

CHAPTER 4
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Operations for Circularly Linked List

What happens when we insert a node to the front of a circular
linked list?

Problem: move down the whole list.

*Figure 4.16: Example circular list
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Operations for Circular Linked Llists

void insertFront(list _pointer *last, list pointer
node)

{
IT (1(*last)) {
/* list 1s empty, change last to point to new
entry*/
*last= node;
node->link = node;
}I )
else
node->link = (*last)->link; (1)
(*last)->link = node; (2)

X T L X " +— last

- @

74
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Length of Linked List

int length(list _pointer last)

{
list pointer temp;
int count = O;
iIT (last) {
temp = last;
do {
count++;
temp = temp->link;
) } while (temp!=last);
) return count;

l CHAPTER 4
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Equivalence Relations

A relation over a set, S, Is said to be an equivalence
relation over S iff it is symmertric, reflexive, and
transitive over S.

reflexive, x=x

symmetric, if x=y, then y=x

transitive, iIf x=y and y=z, then x=z

CHAPTER 4
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Examples

0=4,3=1,6=10,8=9,7=4,
6=8,3=52=11,11=0

three equivalent classes
{0,2,4,7,11}; {1,3,5}; {6,8,9,10}

CHAPTER 4
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— 3seud

= o aseyd

A Rough Algorithm to
Find Equivalence Classes

void equivalenec()
U o
_1nitialize; i
while (there are more pairs) {
read the next pair <i,J>;

process this pair;

-

-anlzialize the output;

o)

B output a new equivalence class;
} while (not done);

What kinds of data structures are adopted?
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HH< HHEHFHHFF

el

-(DCDCDCDDD

cjude <stdio
Iuge <aF?oc
ine MAX _SIZ
ine 1S FULL
ine FALCSE
ine TRU

ord equiva enc
initia
wﬂlfe

}or g% (Oul

out
out

First Refinement

<0.

Ei

re

g e se to NULL a

an
ret t e next é
ot on the stali iet

1+

i;

more pa

+)
ALSE ;

E to TRUE

direct equivalence

uuV

is equivalence class;

Compute indirect equivalence
using transitivity
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Lists After Pairs are input

0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10][11]

0=4

3=1

6=1

8=9 12013125 71||13||8]|4]|6|/8]|6]|0
7 = 4 NULL| |NULL NULL NULL NULL| [NULL
6=8

3 = 5 Y Y Y Y Y
2=11 4 1]10 10 9 9
11=0 NULL NULL | |NULL NULL NULL NULL

typedef struct node *node pointer ;
typedef struct node {
int data;

node pointer link;



Equivalence relations

Phase 1: input the equivalence pairs

0] (1] [2I [31 1[4 [51 [6] [71 [8] [9] [10] [11]

seq Ly Lyl y oy gty ly gyl gyl yl gyl
0= 4 by bbby bbb
3=1 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
6 =10
8=9
7=4
6=8
3=5
2=11
11=0
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Equivalence relations

Phase 1: input the equivalence pairs

0] (1] [2I [31 1[4 [51 [6] [71 [8] [9] [10] [11]

STCTo | I Y Y O T T T O
o=+ o+ v b bbb bbb
3=1 i NULL NULL NULL l NULL NULL NULL NULL NULL NULL NULL
6 =10
8=9 -l_ -l_

7 =4 NULL NULL
6=8
3=5
2=11
11=0
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Equivalence relations

Phase 1: input the equivalence pairs

0] (1] [2I [31 1[4 [51 [6] [71 [8] [9] [10] [11]

seq Ly Lyl y oy gty ly gyl gyl yl gyl
o=+ 4 4 & 4 4 by by b
3=1 4] |3 nue [ 1] 0] NULL NULL NULL NULL NULL NULL NULL
6 =10
8=9 -l_ -l_ -l_ -l_
7 =4 NULL NULL NULL NULL
6=8
3=5
2=11
11=0
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Equivalence relations

Phase 1: input the equivalence pairs

0] (1] [2I [31 1[4 [51 [6] [71 [8] [9] [10] [11]

STCTo | I Y Y O T T T O
o=+ o+ 4+ by 3 bbb
3=1 i i NULLi l NULLE NULLNULLNULLi NULL
6 =10
o T T TT 7T T
7 =4 NULL NULL NULL NULL NULL NULL
6=8
3=5
2=11
11=0
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Equivalence relations

Phase 1: input the equivalence pairs

0] (1] [2I [31 1[4 [51 [6] [71 [8] [9] [10] [11]

STcTo] T T T Y O B T
o=4 & o4 b 33 b4 b b 4
3=1 A1 13 noec 1110 Noe 0] Nu 91 |8 L6 ] nuLL
6 =10
s TT TT T TT7
7 =4 NULL NULL NULL NULL NULL NULL NULL NULL
6=8
3=5
2=11
11=0
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Equivalence relations

Phase 1: input the equivalence pairs

0] (1] [2I [31 1[4 [51 [6] [71 [8] [9] [10] [11]

STcTo ] 1 | T T T T O A 0 A O
o=4 4 4 v 44 b 43343
3=1 Al 3 noec 1) oNoen 110 14 L9 L8] e N
6 =10
S e
7 =4 NULL NULL NULL] 0 NULL NULL NULL NULL NULL
6=8
3=5 -l_
2=11 NULL
11=0
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Equivalence relations

Phase 1: input the equivalence pairs

0] (1] [2I [31 1[4 [51 [6] [71 [8] [9] [10] [11]

STcTo] T T T Y O B T
o=4 4 4 4 &b v 4 oo 34
3=1 Al 3 N1 Nnoen 8114 L6 8] L6 N
6 =10
A
7 =4 NULL NULL NULL] 0 10] NULL [ 9 | NULL NULL
6=8
T T 7
2 =11 NULL NULL NULL
11=0

CHAPTER 2 87
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Equivalence relations

Phase 2: output the equivalence classes

Qd for(i = @;i < n;i++){

}

}
if(!top)
break;

if(out[i]){ |:O 0=1 1=3 3=5 2 =4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; out[J]| 2 | 1 | 1 | 1| 1|1
for(5;)1{
while(x){
1 [ 2 B [ [
if(out[j]){
printf("%5d", j); seq(] I I : I I ,
out[j] = FALSE;
e A
x->1link = top;
BRI EE EE
X = y;
} Py LG
else{ '
S NULL [ o] nNue 1] NuLL  NuL

x = seq[top->data]l; NULL NULL
top = top->link;
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Equivalence relations

Phase 2: output the equivalence classes

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

O if(out[i]){ out[0]=1 1=0 0=1

printf("\nNew class: %5d", i);
out[i] = FALSE; [0]

x = seq[i];

top = H Out[] 1

for(;;){
while(x){
j = x->data; [O]

1=3 3=5 2=
(11 21 81 1[4 [3]
1 1 1 1 1
11 21 81 [4 [3]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

;
i

}
else{

}

}
if(!top)

break;

X = seq[top->data]; NUL

top = top->link;
CHAPTER 2




Equivalence relations  [newdass: o

Phase 2: output the equivalence classes

for(i = 0;i < n;i++){ . - - — —
if(out[i]){ I:O 0=1 1:3 3=5 2=4
O printf("\nNew class: %5d", i

out[i] = FALSE; S [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[] | 1 1 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

}
if(!top)
break;

x = seq[top->data]l; NULL NULL
top = top->link;
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Equivalence relations  [newdass: o

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

O out[i] = FALSE; o [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 1 1 1 1 1

for(;;){

while(x){

S e o] [ 2] [81 4 [B]

if(out[31){

printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

} NULL NULL NUL
}
if(!top)
break;
x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newdass: o

Phase 2: output the equivalence classes

for(i = @;i < n;i++){ . _ _ _ _
if(out[i]){ I:O 0=1 1:3 3=5 2=4
printf("\nNew class: %5d", i

out[i] = FALSE; S [0] [1] [2] [3] [4] [5]

O x = seq[i];
D o [ out[]| o 1 1 1 1 1

for(;;){

while(x){

S e o] [ 2] [81 4 [B]

if(out[31){

printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->link = top; X—
top = x;

;
T

}
else{

} NULL NULL NUL
}
if(!top)
break;
x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newdass: o

Phase 2: output the equivalence classes

for(i = @;i < n;i++){ . _ _ _ _
if(out[i]){ I:O 0=1 1:3 3=5 2=4
printf("\nNew class: %5d", i

out[i] = FALSE; S [0] [1] [2] [3] [4] [5]

x = seq[i];

© top = NULL; outf]| o | 1 | 12 | 1 | 1 | 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;

.;i_ .i;. _iL. .;i_ .;i_ _iL.
x->link = top; X—
1] B[] BB E
X=Y;
}
else{
} X = x->link; NULL 0 NULL 1 NULL NULL
: ] I
if(!top)
break;
x = seq[top->data]; NULL NULL

top = top->1link; tOp-»NULL
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Equivalence relations  [newdass: o

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 1 1 1 1 1

for(;;){
while(x){

j=1 O3 = x->data; o] [ [2I [81 [4 [5]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;

y = x->link;

x->link = top; X—
top = x;

;
T

}
else{

}
if(!top)

break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdass: o

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 1 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

out[1]=1 © if(out[31){
True printf("%5d", 3j); Seq[]

out[j] = FALSE;

y = x->link;

x->link = top; X—
top = x;

;
T

}
else{

}
if(!top)

break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

for(i = @;i < n;i++){ . _ _ _ _
if(out[i]){ I:O 0=1 1:3 3=5 2=4
printf("\nNew class: %5d", i

out[i] = FALSE; S [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 1 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
O printf("%s5d”, j); SGC][]

out[j] = FALSE;
y = x->link;

.;i_ .i;. _iL. .;i_ .;i_ _iL.
x->link = top; X—
1] B[] BB E
X=Y;
}
else{
} X = x->link; NULL 0 NULL 1 NULL NULL
: ] I
if(!top)
break;
x = seq[top->data]; NULL NULL

top = top->link; tOp—» NULL
CHAPTER 2 9



Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

O out[j] = FALSE;
y = x->link;
x->link = top; X—
top = x;

;
T

}
else{

ETe—

}

}
if(!top)

break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL

CHAPTER 2 100




Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;

O y = x->link;
x->link = top; X—
top = x;

;
T

}
else{

ETe—

}

}
if(!top)

break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1

printf("\nNew class: %5d", i);
out[i] = FALSE; [0]

Newclass: 0 1

x = seq[i];

top = ; Out[] O

for(;;){

while(x){
j = x->data; [O]

1=3 3=5 2=4
11 21 B [4 [3]
0 1 1 1 1
11 21 B8 [4 [3]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;

O x->link = top; X—
top = x;

!
i

}
else{

}

}

if(!top)
break;

X = seq[top->data]; NUL

top = top->link; tOp—» NULL
CHAPTER 2
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Equivalence relations

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1

printf("\nNew class: %5d", i);
out[i] = FALSE; [0]

Newclass: 0 1

x = seq[i];

top = ; Out[] O

for(;;){

while(x){
j = x->data; [O]

1=3 3=5 2=4
11 21 B [4 [3]
0 1 1 1 1
11 21 B8 [4 [3]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->link = top; X—

@) top = x;

;
i

}
else{

X = x->link;
} y—> NULL

}
if(!top)
break; t()F)__" 1
X = seq[top->data]; NUL

top = top->link; tOp—» NULL
CHAPTER 2
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Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

for(i = 0;i < n;i++){ . - - — —
o i -0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){

while(x){

S e o] [ 2] [81 4 [B]

if(out[31){

printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;

.;i_ .i;. _iL. .;i_ .;i_ _i;.
x->1link = top; X— 1 3 4 5 2 3
top = x; — e — o C
O x =y;
}
else{
} x = x->link; y—> NULL 0 NULL 1 NULL NUL
} X" n n
if(!top)
break; tOp—> 1 T *
x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){
O while(x){ X=NULL

e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

X = x->link; —
) y
} X~

if(!top)
break; top_> 1
x = seq[top->data]l; NULL NULL

top = top->link;
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Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

for(i = @;i < n;i++){ . _ _ _ _
o i -0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){

while(x){

S e o] [ 2] [81 4 [B]

if(out[31){

printf("%sd", 3); Seq []

| | | | | |
out[j] = FALSE;
I A R Y I
x->1link = top;
1] Bl E R E
X =Y,
}
else{
} x = x->1ink; y—> NULL 0 NULL 1 NULL NUL
) X" N n
O if(itop)  !top=False
break; top_, 1
x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq [] I

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

;
T

3
}
else{
} X = x->1ink; y_> NULL 0 NULL NULL NULL
} N
if(!top)
break; 'top_> 1
O x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%5d", 3j); Seq[] I | | | | |
out[j] = FALSE;
y = x->link; X\‘ J_ _L _L J_
x->1link = top;
top = X; i i i i i i
X=Y;
}
else{
} x = x->1link; Y— NULL |0 NULL 1 NULL NULL
} e —
if(!top)
break; top_, 1
x = seq[top->data]; NULL NULL

O top = top->link; tOp-»NULL
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Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){
while(x){

j=3 O3 = x->data; o] [ [2I [81 [4 [5]

if(out[3]1){
printf("%sd", 3); Seq [] I I

out[j] = FALSE;

X
y = x->link; N
x->1link = top;
top = x;

11 1S
X =y;
) -l— i
else{
0

ETe—

X = x->link;
} y—> NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newcass: o 1

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

out[3]=1 O if(out[i1){
True printf("%5d", j); Seq[] I I

out[j] = FALSE;

X
y = x->link; N
x->1link = top;
top = x;

11 1S
X =Y;
) -l— i
else{
0

ETe—

X = x->link;
} y—> NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 1 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
O printf("%s5d”, j); SGC][] I I

out[j] = FALSE;

X
y = x->link; N
x->1link = top;
top = x;

11 1S
X =y;
) -l— i
else{
0

ETe—

X = x->link;
} y—> NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
£op = NULL; outll| o | o [ 1 o] 1] 1
for(;;){
while(x){

j = x->data; [O] [1] [2] [3] [4] [5]
if(out[j]){

printf("%5d", j); Seq [] I I

O out[j] = FALSE;

X
y = x->link; N

x->1link = top;
top = x;

11 1S
X =y;
) -l— i
else{
0

X = x->link;
} y—> NULL
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; out[]001011\
for(;;){

while(x){

S e o] [ 2] [81 4 [B]

if(out[j]){ se []
printf("%5d", Jj); q I I
out[j] ='FALSE; )(\\
QO y = x->link;
x->1link = top;
top = x;

1
X =Y;
}
else{ Ty

X = x->link;
} y—> NULL

}

3
Y
0
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

o = NULL; out[]001011\
for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[31{
printf("%5d", Jj); Seq [] I I
out[j] = FALSE;

X
y = x->link; N
O x->link = top;
top = x;

1
X =Y;
}
else{ Ty

}

3
Y
0
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
£op = NULL; outll| o | o [ 1 o] 1|1
for(;;){
while(x){

j = x->data; [O] [1] [2] [3] [4] [5]
if(out[31{
printf("%5d", j); Seq [] I I
out[j] = FALSE;

X
y = x->link; N

x->1link = top;
O top = x;

1
X =Y;
}
else{ Ty

£l
Y
0
}
if(!top) T
break; top_» 3

X = seq[top->data];

top = top->link; tOp—» NULL
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Equivalence relations

Phase 2: output the equivalence classes

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

Newclass: 0 1 3

if(out[i]){ 1=0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | 2 | 0 | 1 | 1
for(;;){
while(x){
REDC. 0 [ [ B [ 5]
if(out[F]){
printf("%sd", j); SGC][] I I I I I I
out[j] = FALSE;
Sy I I I
:-}llnk'= top; 1 3 4 5 2 3
op = X; I — — — W —
O x=y;
}
ST T T T
, x->1ink; nutl*[ol n~oe 1] noie ol
} i o
if(!top)
X = seq[top->data]; NULL NULL

top = top->link;

CHAPTER 2

116



Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
while(x){

j=0 O3 = x->data; o] [ [2I [81 [4 [5]

if(out[3]1){
printf("%sd", 3); Seq []

I | | | | |
out[j] = FALSE;
I
x->1link = top;
L] Bl EE E
X =Y,
}
else{ -l:(y\ -l_ i -l_ -l_
} X = x->link; NULL\ 0 NULL 1 NULL NULL
} o —
if(!top)
break; top_> 3
x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

out[0]=0 O if(out[§1){
False printf("%5d", j); SGC][]

I | | | | |
out[j] = FALSE;
I
x->1link = top;
L] Bl EE E
X =Y,
}
else{ -l:(y\ -l_ i -l_ -l_
} X = x->link; NULL\ 0 NULL 1 NULL NULL
} o —
if(!top)
break; top_> 3
x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

| | | | | |
out[j] = FALSE;
I
x->1link = top;
1 E [ EEE
X=Y;
}
else{ -l:(y\ -l_ i -l_ -l_
f} x = x->link; NULL\‘ 0 NULL 1 NULL NULL
} i e
if(!top)
break; top_> 3
X = seq[top—?data]; NULL NULL
top = top->1link; X~
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
O while(x){ X=NULL

e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

Tl

1] &

. Tt
o

_l_

: X = x->link; NULL

}
if(!top)

break; -top_> 3

X = seq[top->data];
top = top->1link; X 7
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

for(i = @;i < n;i++){ . _ _ _ _
o i -0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){

while(x){

S e o] [ 2] [81 4 [B]

if(out[31){

printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

1

HEE

T
0

_l_

}
}

O if(itop)  !top=False
break; 'top_> 3

X = seq[top->data];
top = top->1link; X 7
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); SGC][] I

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

1

HEE

A T
0

_l_

}
}

if(!top)

break; top_> 3

O x = seq[top->data];
top = top->1link; X 7
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq [] I

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

1

HEE

T
0

_l_

ETe—

}
if(!top)
break; top_> 3
x = seq[top->data]l; NULL NULL

O top = top->link; tOp-»NULL
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
while(x){

j=5 O3 = x->data; o] [ [2I [81 [4 [5]

if(out[3]1){
printf("%sd", 3); Seq [] I

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

1

HEE

A T
0

_l_

ETe—

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newcas: o 1 3

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

out[5]=1 O if(out[3i1){
True printf("%5d", Jj); Seq[] I

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

1

HEE

A T
0

_l_

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [Newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 1

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
O printf("%5d", 3); SGC][] I

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

1

HEE

A T
0

_l_

ETe—

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); SGC][] I

O out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

1

HEE

A T
0

_l_

ETe—

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); SGC][] I

out[j] = FALSE;

O y = x->link;
x->1link = top;
top = x;

1

HEE

A T
0

_l_

ETe—

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq [] I

out[j] = FALSE;
y = x->link;

O x->link = top;
top = x;

!
A T %
_l_

ETe—

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL

CHAPTER 2 129




Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq [] I

out[j] = FALSE;

y = x->link;

x->1link = top;
O top = x;

!
T ;
_l_

ETe—

}
if(!top)
break; top_> 5
x = seq[top->data]l; NULL NULL

top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq [] I

t[j] = FALSE I I I | |
out[J] = 3
I N RSN I A
x->1link = top;
L] Bl EE E
O x=y;
}
else{ -l_ i -l_y\i -l_ -l_
} X = x->link; NULL 0 NULL 1 NULL NULL
} n )(\\‘ n
if(!top)
break; top_> 5
x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

j=1 O3 = x->data; o] [ [2I [81 [4 [5]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

}
if(!top)
break; top_> 5
x = seq[top->data]l; NULL NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

out[1]=0 O if(out[i1){
False printf("%5d", j); SGC][]

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

}
if(!top)
break; top_> 5
x = seq[top->data]l; NULL NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

| | | | | |
out[j] = FALSE;
I
x->1link = top;
1] 3] [4] [E] [E E
X =Y;
}
else{ -l_ i -l_y\i -l_ -l_
}Ox=x->1ink; NULL | O NULL |1 NULL NULL
) n NI
if(!top) T *
break; '['_Op_> 5 X\
X = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
O while(x){ X=NULL

e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

}
if(!top)
break; tob—15 X
X = seq[top->data]; p NULL ™ NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

for(i = @;i < n;i++){ . _ _ _ _
o i -0 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){

while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

| | | | | |
out[j] = FALSE;
I A A A
x->1link = top;
top = x; i i i i i i
X =y;
}
else{ * i *y\i T T
} X = X->1link; NULL 0 NULL 1 NULL NUL
} —
O if(itop)  !top=False I_ -l—
break; tob—15 X
X = seq[top->data]; p NULL ™ NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

}
if(!top)
break; tob—15 X
O x = seq[top->data]; p NULL ™ NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

t[j] = FALSE I I I I I |
out[J] = 3
I N A N
x->1link = top;
L] Bl EE E
X=Y;
}
else{ -l_ i -l_y\i -l_ -l_
} X = x->link; NULL 0 NULL 1 NULL NULL
} ] I
if(!top)
break; top_> 5
x = seq[top->data]; NULL NULL

O top = top->link; tOp-»NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

j=3 O3 = x->data; o] [ [2I [81 [4 [5]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

for(i =

9;1 < n;i++){

if(out[i]){

printf("\nNew class: %5d"
out[i] = FALSE;
x = seq[i];
top =
for(;;){
while(x){
j = x->data;

out[3]=0 O if(out[i1){

False

printf("%5d", j);

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;
X =Y;

}

else{
X = x->1link;

}

}
if(!top)
break;
X = seq[top->data];
top = top->link;

outfl| o | o | 2 | 0 | 1 | O

seqll

top— NULL
CHAPTER 2 140



Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

t[7] FALSE I I I I I I
out|jl = >
I
x->1link = top;
top = x; i i i i i i
X=Y;
}
else{ * i *y\i *X\T
}OX=X'>11”’<3 NULL | o] Nutt |1 | NuLL NULL
} e W
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
O while(x){ X=NULL

e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){

while(x){

S e o] [ 2] [81 4 [B]

if(out[31){

printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

}
}

O if(itop)  !top=True

break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

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

if(out[i]){ 1=0 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

FTob—
T

Z
C
—
-
Z
-
—
-

}
if(!top)

O break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

Cd for(i = 9;i < n;i++){

if(out[i]){ 1=1 0=1 1=3 3=5 2=4

printf("\nNew class: %5d"

out[i] = FALSE; | [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

FTob—
T

Z
C
—
-
Z
-
—
-

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL

CHAPTER 2 145




Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes
for(i = 0;i < n;i++){ . - - — —
O if(out[i]){ out[1]=0 1=1 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

FTob—
T

Z
C
—
—
Z
C
—
—

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes

Cd for(i = 9;i < n;i++){

if(out[i]){ | =2 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
A T %
_l_

FTob—
T

Z
C
—
-
Z
-
—
-

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes
for(i = 0;i < n;i++){ . - - — —
O if(out[i]){ out[2]=1 1=2 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; out[]| o 0 1 0 1 0

for(;;){
while(x){

S e o] [ 2] [81 4 [B]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

FTob—
T

Z
C
—
—
Z
C
—
—

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes [ Newdass: 2
for(i = 0;i < n;i++){ . - - — —
if(out[i]){ =2 0=1 1=3 3=5 2=4
QO printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outf]{ o | o | 1 | 0 | 1 | O
for(;;){
while(x
A o [ 2 B[4 [s]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->1link;
x->1link = top;
top = x;

Ll
. + %
_l_

: X = x->link; NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes [ Newdass: 2
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
QO out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outf]{ o | o | o | 0| 1|0
for(;;){
while(x){
j = x->data; o1 11 21 81 [4 [3]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

: X = x->link; NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes [ Newdass: 2
for(i = 0;i < n;i++){ . - - — —
if(out[i]){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
O x = seq[il;
top = NULL; outfl| o | o | o | 0 | 1 | O
for(;;){
while(x){
5 = x->data; 01 [1] [2I [38] [4] [3]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

: X = x->link; NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes [ Newdass: 2
for(i = 0;i < n;i++){ . - - — —
if(out[i]){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
@ top = NULL; outfl| o | o | o | 0 | 1 | O
for(;;){
while(x){
5 = x->data; 01 [1] [2I [38] [4] [3]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

: X = x->link; NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->1link; tOp-»NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes [ Newdass: 2
for(i = 0;i < n;i++){ . - - — —
et -2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl{ o | o | 0o | 0| 1] o0
for(;;){
while(x){
j=4 O3 = x->data; 01 [1] [2I [38] [4] [3]

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

: X = x->link; NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s

Phase 2: output the equivalence classes | Newclass: 2
for(i = 0;i < n;i++){ . - - — —
if(out[i]){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] ?;ALSE ; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl{ o | o | o | 0 | 1 | O
for(;;){
while(x){
"5 ey 0] [ [@& B [ 6
out[4]=1 O if(out[§1){
True prir[‘t,‘]:("f"';iiL;Ej)‘ seq|] I l l | | |
ou = ;
o Tink I SN R R A
:'”f”"f top; 1 3 4 5 2 3
op = X; — i —— —— — W——
X = y;
}
T 1T DL T 7
, x->1ink; NnuLL o] Nuee g1 | NuLL NuLL
} _ Hall
if(!top)
break; T *
X = seq[top->data]; NULL NULL

top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 1 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
O printf("%5d", 3); SGC][]

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

: X = x->link; NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL

CHAPTER 2 155




Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

O out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

!
T ;
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [rewdes o 1 3
Phase 2: output the equivalence classes [ Newclass: 2 4
for(i = 0;i < n;i++){ . - - — —
i (out[i]){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
fop = NULL; outf]J{ o | o | o | 0| 0| O
for(;;){
while(x
S~ xeodnta; Ol [ [ [ 4[5
if(out[j]){
printf("%5d", j); Seq[] I I I I I I
out[j] = FALSE;
© ) - xoiink I RS I R I
:'”f”"f top; 1 3 4 5 2 3
op = X; I — —— — — —
X=Y;
}
T T T T
: L= el NuLL | o NULL |1 NULL NUL
} i H
if(!top) T *
break;
X = seq[top->data]; NULL NULL

top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;

O x->link = top;
top = x;

L
T ?dr
_l_

: X = x->link; NULL

}
if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", 1i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outf]J{ o | o | o | 0| 0| O
for(;;){
while(x
B o [ [ B @[5

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;

y = x->link;

x->1link = top;
O top = x;

L
T ?dr
_l_

: X = x->link; NULL

}
if(!top)

break; top_» 4

X = seq[top->data];

top = top->link; tOp—» NULL
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Equivalence relations  [newcsss: 0 1 3 s
Phase 2: output the equivalence classes [ Newclass: 2 4
for(i = 0;i < n;i++){ . - - — —
ot lin) -2 0=1 1=3 3=5 2:=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outf]| o | o | o | 0 | 0o | O
for(;;){
while(x
e 0 [ [ [B [4 I[5]
if(out[31{
pr‘in'lff(".‘-'-SSd", j); Seq[] I I I I I I
o R R
z"lf”"f top; 1 3 4 5 2 3
op = X; — — —— — — —
O x =y;
} PR
else{ )/\x
L= el NuLL | o NULL |1 NULL NUL
} e y e
} X
if(!top) T *
break; top_,L
X = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", 1i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; outfl| o | o | o | 0 | 0 | O

for(;;){

O while(x X=NULL

O o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

: X = x->link; NULL

}
if(!top)
break; top_> 4
x = seq[top->data]l; NULL NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

| | | | | |
out[j] = FALSE;
I R N e
x->1link = top;
top = x; i i i i i i
X =Y,
}
else{ ' * iy\* i * T
} x = x->1link; NULL |0 NULL 1 NULL NUL
} | x7 N
O if(itop)  !top=False
break; top_, 4
x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq [] I

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

: X = x->link; NULL

}
if(!top)
break; top_> 4
O x = seq[top->data]; NULL NULL

top = top->link;
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); SGC][] I

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

: X = x->link; NULL

}
if(!top)

break; -top_> 4

X = seq[top->data];

O top = top->link; tOp-»NULL
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Equivalence relations  [newdass: o
2

Phase 2: output the equivalence classes [ New class:

for(i = 0;i < n;i++){
if(out[i]){
printf("\nNew class: %5d"
out[i] = FALSE;
x = seq[i];
top =
for(;;){
while(x){
j =2 O j = x->data;
if(out[31{

printf("%5d”, j);

out[j] = FALSE;
y = x->1link;
x->1link = top;
top = x;
X =Y;

}

else{
X = x->1link;

}

}
if(!top)
break;
X = seq[top->data];
top = top->1link;

w
ol

1
4

outfl{ o | ol ol 0o | 0| 0

seq(] ,

top— NULL
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Equivalence relations  [newdass: o
2

Phase 2: output the equivalence classes [ New class:

for(i =

9;1 < n;i++){

if(out[i]){

printf("\nNew class: %5d"
out[i] = FALSE;
x = seq[i];
top =
for(;;){
while(x){
j = x->data;

out[2]=0 O if(out[i1){

False

printf("%5d", j);

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;
X =Y;

}

else{
X = x->1link;

}

}
if(!top)
break;
X = seq[top->data];
top = top->link;

w
ol

1
4

outfl{ o | o | o | 0o | 0 | O

seq] |

top— NULL
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Equivalence relations  [newdass: o
2

Phase 2: output the equivalence classes [ New class:

for(i = 0;i < n;i++){
if(out[i]){
printf("\nNew class: %5d"
out[i] = FALSE;
x = seq[i];
top =
for(;;){
while(x){
j = x->data;
if(out[31{

printf("%5d”, j);

out[j] = FALSE;
y = x->1link;
x->1link = top;
top = x;
X =Y;

}

else{

O x = x->1ink;

}

}
if(!top)
break;
X = seq[top->data];
top = top->1link;

w
ol

1
4

outfl{ o | ol ol 0o | 0| 0

seq(] ,

top— NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4

printf("\nNew class: %5d", 1i);

out[i] = FALSE; [0] [1] [2] [3] [4] [5]

x = seq[i];

top = NULL; outfl| o | o | o | 0 | 0 | O

for(;;){

O while(x X=NULL

O o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

O if(itop)  !top=True

break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ =2 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

: X = x->link; NULL

}
if(!top)

O break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
® Fo'ﬁ(iioﬁﬁii)?i”){ i=3 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
for(i = 0;i < n;i++){ . - - — —
O ir(outli)] out[3]=0 =3 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", 1);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
® Fo'ﬁ(iioﬁﬁii)?i”){ i=4 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
for(i = 0;i < n;i++){ . - - — —
O if(oﬁt[im out[4]=0 =4 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", 1);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl{ o | o | 0o | 0 | 0 | O
for(;;){
while(x
B o [ [2 B8 [ [

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
® Fo'ﬁ(iioﬁﬁii)?i”){ i=5 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
for(i = 0;i < n;i++){ . - - — —
O ir(outli)] out[5]=0 =5 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", 1);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
® Fo'ﬁ(iioﬁﬁii)?i”){ i=6 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Equivalence relations  [newdas: 0 1 3 s
Phase 2: output the equivalence classes ~[Newdass: 2 4
Fo'ﬁ(iioﬁﬁii)?i”){ i=6 0=1 1=3 3=5 2=4
printf("\nNew class: %5d", i);
out[i] = FALSE; [0] [1] [2] [3] [4] [5]
x = seq[i];
top = NULL; outfl| o | o | o | 0 | 0 | O
for(;;){
while(x
ey o W @ B M B

if(out[3]1){
printf("%sd", 3); Seq []

out[j] = FALSE;
y = x->link;
x->1link = top;
top = x;

L
T ?dr
_l_

X = x->link; NULL
}
}

if(!top)
break;

X = seq[top->data]; NULL NULL
top = top->link; tOp—» NULL
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Final \Version for
Finding Equivalence Classes

oid main(void)

short iInt out[MAX SIZE];
node_pointer seq[MAX_ SIZE]
node_pointer X, y, top;
int 1, 3, n;
prlntf( ‘Enter the size (<= %d)*“, MAX SIZE);
scanf(“%d”, &n);
for (1=0; 1<n; |++) {
out[i1]= TRUE; seq[1]= NULL;

scanf(“%d%d”, &i, &j);

] Phase 1: input the equivalence pairs:

l CHAPTER 4

printf(*“Enter a pair of numbers (-1 -1 to quit): “);
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while (1>=0) {
X = (node_pointer) malloc(sizeof(node));
1T (1S _FULL(X))
fprintf(stderr, “memory is full\n’);
exit(l);
¥} Insert x to the top of lists seq([i]
x->data= jJ; x->link= seq[i1]; seq[i]= X;
1T (1S _FULL(X))
fprintf(stderr, “memory i1s full\n”);
exi1t(l);
}  Insert x to the top of lists seq[j]
x->data= 1; Xx->link= seq[j]l:; seqlil= X;
printf(““Enter a pair of numbers (-1 -1 to \
quit): “);
scanf(“%d%d””, &1, &j);
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Phase 2: output the equivalence classes
for (1=0; 1I<n; 1++)
1T (out|

prlnt;) “\nNew class: %5d”, 1);
out[i]= FALSE

X = se top = NULL;
for (G q; P

while (%)

{ _

] = X->data;

1t (ggfg{;( 55d vaedmNn

out[j] = FALS
y = x->link; x->link = top;
top = X; X =Vy;

else x = x->li1nk; Nextx

%f ('top) break; i
x = seq[top->data]; top = top->link;

} /7 main
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0
12
0
0

4.7 Sparse Matrices

0 11 O
5 0 O
-4 0 O
0 0 -15

Inadequates of sequential schemes
(1) # of nonzero terms will vary after some matrix computation

(2) matrix just represents intermediate results

New scheme

Each column (row): a circular linked list with a head node

CHAPTER 4
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Revisit Sparse Matrices

# of head nodes = max{# of rows, # of columns}

i . . o

v <t down | head right — T @k - 71~%
head node _

= next right

%

down |entry | row |col | right

value

i r— entry | J >

aij

entry node
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Linked Representation for Matrix

nformation

Y

Y

Y

Y

-

110]

A
[N
-

12

012
11

Y

Y

Circular linked list




matrixPointer down;
matrixPointer right;
tagfield tag;  =mp head or entry
union {
matrixPointer next;
entryNode entry;

T u;

matrleomter hdnode[MAX_SIZE];

185

#define MAX_SIZE 50 /* size of largest matrix */
typedef enum {head, entry} tagfield;
typedef struct matrixNode *matrixPointer,
typedef struct entryNode {
Int row;
Int col,;
|nt value
typedef struct matrixNode {
o



Information

lH HO H1 H2 H3 H4 —
T e e e 2990
1] 1] 400 3
ARE O 0 0 O
e 8 0 0 1
J | BEE 0 0 6 0
E— 3“08 3‘\31
=0 -]
4"26
il
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Read 1n a Matrix

matrix_pointer mread(void)

/* read In a matrix and set up 1ts linked
list. An global array hdnode i1s used */
Int num_rows, num_cols, num_terms;

int num_heads, 1,

int row, col, value, current row;
matrixPointer temp, last, node;

printf(“Enter the number of rows, columns
and number of nonzero terms: “);
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&num_terms);
num_heads =
num_cols > num _rows)? num_cols num_rows;
/* set up head node for the list of head

nodes; upper left corner (K LE)*/
node = new _nhode(); node->tag = entry;

scanft(“%d%d%d”’, &num_rows, &num cols,
P
node->u.entry.row = num_rows;
node->u.entry.col = num _cols;

iIT (Inum heads) node->right = node;
else { /7* Inittialize the head nodes */
for (1=0; 1<num heads; 1++) {
temp= new node();

hdnode[ 1] = temp;

hdnode[i1]->tag = head;
hdnode[1]->right = temp;
hdnode[1]->u.next = temp; O(max(n,m))

}
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current _row= _0; last= hdnode[O];

/*last node In current row*/

Eor (1=0; 1<num_terms; I1++)
printf(““Enter row, column and value:"");
scanft(“"%d%d%d””, &row, &col, &value);
1T (row>current _row) /*close current row*/

last->right= hdnode|current row];
current_row= row; ast=hdnode[row];

&ALLOC(temp, sizeof(*temp));
temp->tag=entry;
temp->u.entry.row=row;
temp->u.entry.col = col;
temp->u.entry.value = value;

last->right = temp; /*link to row list */

AP cotumn Tist */
hdnode[col]—au-ﬁéxt—> own| = temp; —
hdnode[col]->U.next = temp;

411 #* next field 5 *xcolumn=last node -
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/*close last row */
Iast—>r|%ht = hdnode[current _row];
//current row =row;

/* close all column lists */
PEFRCE (17 ER YR (% — Bk A [F]— SR BT S5 — (e e/
for (1=0; 1<num_cols; 1++)
hdnode[l]—>u next->down = hdnode[i];
/* link al[‘head nodes together */
[*RE P AR TR 2 AR 2R (5 ~§UE@EEE$KM 7)*!
for (1=0; 1<num_heads-1; 1++)
hdnode[l]—>u next = hdnode[|+1];
hdnode|[num heads-1]->u.next= node;
node->right = hdnode[O];

return node;
O(max{# rows, # cols}+# terms)
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# I‘OWS B CHAPTER 4

Write out a Matrix

void mwrite(matrix_pointer node)
{ /7* print out the matrix In row major form */

int 1;
matrix p0|nter temp, head = node->right;
printf(*“\n num_rows = %d, num_cols= %d\n”
node->u. entry row,node->u.entry. col)
printf(*“The matrix by row, column, and
value:\n\n"");
for (1=0; i<node—>u-entry-row; 1++) {
for (temp=head->right;temp!=head;temp=temp->right;
printf(“%5d%5d%5d\n”’, temp->u.entry.row,

temp->u.entry.col, temp->u.entry.value);
head= head->u.next; /* next row */

# terms O(#_rOWS'l'#_termS)
192



l}

v0|d merase(matrix_pointer *node)
for (1=0; 1<(*node)->u.entry.row; i++) {
y=head->right;

Free the entry and head nodes by row.
Erase a Matrix

int 1, num_heads;
matrix_pointer x, y, head = (*node)->right;

/*free the entry and header nodes by row*/

while 1=head
X = §¥ y = 3 éright; free(X);

X= head; head= head->u.next; /* next row */
free(X);

/*frﬁe remaining header nodes*/
%hlle (yl—*node) {

Y, VY = y->u.next; free(X);
%ree(*node) *node = NULL;
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Doubly Linked List

Move In forward and backward direction.

Singly linked list (in one direction only)

How to get the preceding node during deletion or insertion?

Using 2 pointers

Node Structure

PREV

DATA

NEXT

CHAPTER 4
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Doubly Linked Lists

typedef struct node *node_pointer;
typedef struct node {

node pointer Ilink; ptr
element i1tem; = ptr->rlink->1link
node pointer rlink; = ptr->llink->rlink
ks
head node

A

Y

llink | item  |[rlink

Y
Y
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=

*Figure 4.22:Empty doubly linked circular list with header node
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Before
— node

[— newnode newnode

*Figure 4.25: Insertion into an empty doubly linked circular list
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Insert

void dinsert(node_pointer node, node pointer newnode)

1) newnode->1l1nk = node; i
2) newnode->rlink = node->rlink;
3) node->rlink->1link = newnode;
y 4) node->rlink = newnode;
head node
\ node {

llink | item |[rlink

Y
|

(1) (4) l (2)

(3)

newnode 198




Delete

oid ddelete(node pointer node, node pointer deleted)

IT (hode==deleted) printf(“Deletion of head node
not permitted.\n”’);

else
i deleted->111 >rlink= deleted->rlink;
>I1ink= deleted->1l1i1nk;

nk-
2) deleted->rlink-

free(deleted);
}
head node
(1)
\» Y
llink | item  flink———~] - |

deleted (2) 199
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