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Case Study of

Data Structure
(link list)




Case 1: Address Book

HBProblem definition

B An useful address book
B Name
B Phone Number
B E-mail address

B |t includes two functions

M Print address book (File processing)
M Edit address book (Linked lists)



Source Code (1/4)

ftinclude <{jiostream?
ftinclude <Fstream}

using namespace std;

void newdata(); // Key in new address data
void output({); // Output the address data to a file

struct node{
char name[2Z28];
char phone_number[28];
char e_mail[28];
node *nxt;
L
node =start_ptr=HULL;
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Source Code (2/4)

int main{){

int select;

do{

select = B; //Initialization

cout << "Please key in..." << endl
<< ". Hew address data™ << endl
<< "2. Output the address data to a file" << endl
{{ "3. Exit the program™ << endl;

cin >» select;

if{select == 1) //key in new address data
newdata();

if{select ==2) //output the address data to a file
output({);

cout << endl;

¥while(select t*= 3);
return A;
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Source Code (3/4)

void output{){

ofstream file{"'Address Book.txt", iu5::app}; /f Output Address Book
node *temp;

temp = start_ptr;
do{
if{temp == HULL})
File << "End of the 1list"™ << endl;
elsed{
file << "Hame: " <<{ temp->name << endl;
file << "Phone HNumber: * << temp->phone_number <<{ endl;
file << "e-mail: " << temp->e_mail << endl << endl;
temp=temp->nxt;
H
ywhile(temp®=HULL);
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Source Code (4/4)

vold newdata{){

node xtemp, *temp2;

temp = new node;

temp2=start_ptr;

cout << "Please enter the name of the person: "; /7/key in name

cin >»> temp-> name;

cout << "Please enter the phone number of the person: *; //key in phone number
cin >> temp-> phone_number ;

cout <{{ "Please enter the e-mail of the person: "; // key in e-mail

cin >> temp->e_mail;

temp -> nxt = HULL;

if{start_ptr==HULL})
start_ptr=temp;
elsed{
temp2=start_ptr;
while{tempz—}nxt *= HULL)
temp2=temp2->nxt;
temp2->nxt=temp;
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Case 2: Polynomial Addition

BProblem Definition
B ZZE=VUE (polynomial addition )
B '] Linked List i - &‘Ei"%ulal o
W E R ST E DI ~ EKTWEEWJ"I )
”}lﬁjﬁ["m‘% [F“TE' o AEE T R
BData Structure

typedef struct poly *polv_polnter:
typedef struct polv

:i. Il.t [ p ;_ .____.-:-___.- -.':—:"_,-E'F
int coefft; Senaeffiorant
poly_pointer next; e — T
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Source Code (1/5)

EMain function

int main()

{

polyv_polnter polyv_addend.,.polyv_summend;: - sodesd sumwend
palyv_addend = (polv_polintermalloc(sizeaf(polyv)]):
poly_summend = [(polyv_polinterimallocisizeafipoly)]):

poly_addend -:coeff=0;
poly_summend -rocoeff=0;
poly_addend -*next = NULL;
palyv_summend->next = NULL:

printf[“********************\n* pmlynamial adder *Mﬂ********************WH\H“];
printf[“*******addend*******\n“j;

down ([ &polyv_addend) ;

printf("~nan***xxxrcummendExxerrxxn )

down [ &polyv_summend) ;

adder(poly_addend.polv_summend) ;
system( "PAUSE")
return EXIT SUCCESS:
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Source Code (2/5)

=R PR :down ( 172 )
priotf("how many terms:"); EABRLE

scanf ("Hd",&1);
for{j=0;1¢1;1++}){

poly_node ipoly_pointer)malloc(sizeof (polyv));
poly_node-ynext = NULL;
poly_node-bexp = exp;
poly_node->coeff = coeff;
printf("~nPlease input exp of polynomial:"); AR
scanf ("%d",&poly_node-rexp);
printf("Please input coeff of polynomial:"); o A R
scanf ("4d", bpoly_node-rcoeff);
1f ( (*poly_adder)-»next==NULL) (#*poly_adder)-’nezt = poly_node;
done=0; SRR dane=l]
noly temp = #¥(poly_adder);
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Source Code (3/5)
=3 A==l down ( 272)

WhllE['anE S5 Jl-Dj{
if(poly_node->exp > [(*poly_adder)->next-vexp){ ~EA 5 2—F §

poly_node->nezt = (*polv_adder)-rnext: g A Bt A —IE
(*polyv_adder)->*next = poly_node;
done=1; IR A done=]T
¥
if (poly_temp-dexp == poly_node-sexp){ B A BTG FEE RETEN
paly_temp-rcoeff = polyv_temp-rcoeff + polyv_node-rcoeff ;
free (polv_node): done=1; <
¥
else{
if{poly_temp-»next == NULL){ e NES T ==L B R
poly_temp->*nexzt = poly_node; done=1;
¥
else if(polyv_temp-rnext-rexp < polyv_node-sexpl{ & F—IEIF 550
poly_node-*next = poly_temp-rnext;
poly_ temp *next = polyv_node;
done=1; ;
I
¥
poly_temp = poly_temp-rnext; e T o T 2

h
(*polyv_adder) = (#*polyv_adder)-:next;
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lllustration of Polynomial Addition
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Source Code (4/5)

BAdder function

vold adder(polv_pointer addend. polyv_pointer summend)
poly_pointer polyv_answer;
poly_pointer rear:

poly_answer = (polv_pointerimallocisizeof{polv)):
rear = (polv_polinterimalloc(sizeofipolvi]l:
poly_answer = rear:

while(addend && summend)
if(summend-rexp ¢ addend-exp){ B sddend T GBS Sl sddend S T
ifiaddend->coeff ! =0)
attach{addend-rcoeff . addend-rexp.&rear):

addend = addend->next; et ol d o sitsed Ffuncoiion
¥
else if (summend-rexzp > addend-rezpl{ o EE s e o e e summen o B 3T
if(summend-reoeff!l=0)
attach (summend->coeff summend-rexp.&rear) et mEadd o sttsed Ffuncoiion
summend = summend-rnext:
¥
else 1f (summend-exzp = addend-rexp)/ S S ummanaI A e A e B SN |

if(sumnmend-recoeff+addend->coeff1=0)

attach({addend-rcoeff+summend->coeff  addend-rexp,&rear):

summend = summend->next;

addend addend->next;

¥
1 ereap Ry AT IE 2T
for (;addend ;: addend addend-r*nexzt ) attachi{addend->coeff , addend-rexp, &rear):
for (:summend: summend summend->*next) attach (summend->coeff, summend-rexp., &rear):

NULL ;
paly_answer->next:

rear->next
poly_answer
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Source Code (5/5)

BEAttach Ffunction

vold attach{int coeff.int exp,polyv_polinter *rear){
polv_pointer node;

node = (polyv_pointerimalloc(sizeaf (polv)):
node-rcoeff = coeff;

node-:>exp = gEp:

(*rear)-rnext = node;

®¥rear = node;

1
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Result on the Screen

polynamial adder =

e L L I s aiatatatas
how many terms:2

Please input exp of polynomial:dl
Please input coeff of polynomial:=3

Please input exp of polynomial:2
Please input coeff of polynomial:h
LH*2 + 3™

LUMITNE: Iy ] $E0E0E0E 36050

how many terms:1

Pleaze input exp of polynomial:l
Please input coeff of polynomial:3
th

NS =582 + 6H"1

ERIZITEEHEE - - - -
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