C Programming
Basic — week 3



Chu dé

e Danh sach lién két don

— Cai dat danh sach

— Duyét danh sach

— Cap nhat danh sach
e Danh sach lién két kép

— Cai dat danh sach

- Duyét danh sach

— Cap nhat danh sach



Danh sach lién két daon
e MOt hoac mot vai thanh phan la con
tro tro dén chinh cau truc do

struct list {

char data;
struct list *link;
i

list item1, item?2, item3; a » b > C
item1l.data="a’;

item2.data="b’;

item3.data="c’;

item1.link=item2;

item2.link=item3;

item3.link=NULL;




Cai dat danh sach

e C3u truc luu gilr théng tin dé truy cap dén cac
phan tU khac trong danh sach

e Danh sach lién két don chi chlra thong tin cua
phan tu tiép theo

e Trong C, con tro dugc st dung dé luu trir dia chi
cua phan t tlep theo

e Mang: CO thé truy cap dén dir liéu tdrc thi
e Danh sach lién két: Co thé theo d0i sO phan tu

root (or head) NULL 4



Khai bao danh sach

typedef ...
elementtype;

typedef struct node({
elementtype element;
node* next;

}; typedef
node* root; elementtype;
node* cur; struct node({

elementtype element;
struct node* next;

}s

struct node* root;

struct node* cur;




Cap phat bdo nhd cho
mot phan tu

e C4p phat bd nhé cho moi phan tir théng
qua con tro

struct node * new;

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

new->element = ...

new->next = null;

e new->addr tuong duong (*new).addr



VD

e Xay dung danh ba dién thoai

e Khai bao cau truc chira name, phone
number, va email

e Chuong trinh cd thé luu trir danh
sach vai do dai bat ky



VD (2)

e Tao danh sach lién két don dé luu trir danh
ba

e Viét ham dé thém mot phén tr vao sau
phan t hién tai va dung ham dé dé tao
danh sach

e Viét ham dé€ in ra tat ca cac phan tlr cua
danh sach

e Viét ham dé xda mot nut trong danh sach



Ggi y

e Co thé sir dung khai bdo danh séach lién
két sau:

struct AddressList {
struct AddressList *next;
struct Address addr;

b




Khai bao cau truc

struct AddressList {

struct AddressList *next;

struct Address addr;

b

e “next” la con tro tro dén phan tu tiép
theo, co kiéu AddressList.

e “addr” chia thong tin danh ba
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Cac thong tin quan trong
cua danh sach

e Root: Dau cua danh sach

e NULL: Con trd rong, bado hiéu két
thuc danh sach

e Cur: Con tro tro dén phan tu hién tai
cua danh sach

cur /\

root (or head) NULL
11




struct Ac
struct Ac

struct Ac

b

struct AddressList * root, *cur;

C

Khai tao

ressList {
ressList *next;
ress addr;

12



Tao nut mai

struct AddresslList* makeNewNode () {

struct Addresslist * new = (struct Addresslist
* ) malloc(sizeof (struct AddresslList));

strcpy ( (new->addr) .name, « Tran Van Thanh »);

new—->next =NULL;

return new;

J

root = makeNewNode () ;
cur = root;

13



Tao nut mai (2)

e CO thé nhan mét ban ghi lam tham sé

struct AddresslList* makeNewNode (Address
addr) {

struct Addresslist * new = (struct
AddresslList * ) malloc(sizeof (struct
AddresslList)) ;

new—>addr=addr;
new—>next =NULL;
return new;

14



Chen thém phan tur

e Sau vj tri hién tai
create new 1tem

new—->next = cur—->next;
cur—>next = new;
cur= cur-—->next;

\CUI’
\ — — —

root /

+—new_jitem 15




Chen thém phan tu (2)

e Sau vi tri hién tai

new5=;( struct AddresslList * ) malloc( sizeof( struct AddresslList
new->addr = addr;
new->next = NULL;
// new = makeNewNode () ;
if ( root == NULL ) {
/* if there is no element */
root = new;
cur = root;
} else { .
new->next=cur->next;
cur->next = new;
// prev=cur;
cur = cur->next;

16



Chen thém phan tu (3)

e Trudc vij tri hién tai

prev cur

root \ _»\

N -
N/

Insert new
item:

ﬁ ﬁ



Duyét danh sach

for ( cur = root; cur '= NULL; cur = cur->next ) {
showAddress( cur->addr, stdout );

»

cur /\

root NULL
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Duyét danh sach (2)

e Thay ddi gid tri clia cur trong danh sach
e Con tro cur dugc goi la mot iterator
e KEt thuc khi gap con tro NULL

cur /\

root NULL
19




Xoa phan tJ
e X0a phan tu dau tién
root = del->next; free(del);

e Thay dbi gia tri clia “root” thanh gia tri cla
“next” (dudc tro tdi boi “del”)

del /\
root L/ NULL

20




X6a phan tu (2)

e Xoba phan tu & gilra danh sach

e Xoba phan tu tro tdi bdi cur

e Xac dinh prev la con tro tro téi phan tu lién truGe cur
prev->next = cur->next;

free (cur) ;

root \ \

N

21



Exercise 3.1

e Doc diI lieu tu tép ‘phone.dat’ (tu bai
tap trudc) va tai vao danh sach lién
kEt

e SU dung cac ham da hoc

e In ra danh sach

e YEU cau ngudi dung nhap vao thong
tin va cap nhat/thém vao danh sach

22



Exercise 3.2

e Cai dat cac ham insert, delete v&i tham sO n
(integer) la vi tri trong danh sach
— N=0 : Thém/xoa vi tri dau tién
— N=1 : Thém vao sau phan tu dau tién ; x6a phan td dau
tién

struct Addresslist *insert (struct AddresslList
*root, struct Address ad, 1nt n);

struct AddresslList *delete(struct AddressList
*root, int n);
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Exercise 3.3

e Thém ham vao Exercise 3.1 cho phép cap
nhat va xdéa & vi tri n cho trudc

e SU dung ham x0a phan tu da hoc

e Viét chuadng trinh dang menu cho phép tim
KiEm
— theo phone number
- theo name

e Bat cac 16i cé thé xay ra

e Thém ham dao ngugc danh sach

24



Exercise 3.4

a) Viet ham chia danh sach

- Split: Chia danh sach ra lam doi tai vi tri n (bat
dau tu 0)

— Extract: Trich rdt danh sach con tu vij tri nl tdi
vi tri n2

— Thém chic nang vao menu chu’dng trinh

b) Viét ham in danh sach ra tép van ban.
Tham s6 la root cua danh sach va dudng
dan tép. Su dung dé luu két qua clia ham
split/extract néu trén

25



X06a danh sach

to_free = root ;

while (to_free '= NULL) to free root
¢ _
root = root->next;
free(to_free);
to_free = root;
¥
| S —_— A— —1
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X6a danh sach (2)

to_free = root ;

{

root = root->next;
free(to_free);
to_free = root;

to free

root

}
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X6a danh sach (3)

to_free = root ; to free
while (to_free '= NULL) -
{

free(to_free);
to_free = root;

root

}
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X6a danh sach (4)

while (to_free '= NULL) to free root
{

root = root->next;

to_free = root;

}




while (to_free '= NULL)

{

X6a danh sach (5)

root = root->next;
free(to_free);

to free

root

30



{

}

X6a danh sach (6)

to_free root
root = root->next;
free(to_free);
to_free = root;
p— p— —1
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X6a danh sach (7)

while (to_free '= NULL) to free root
{

free(to_free);
to_free = root;

}




X6a danh sach (8)

while (to_free '= NULL) to free root
{

root = root->next;

to_free = root;

}




while (to_free '= NULL)

{

X6a danh sach (9)

root = root->next;
free(to_free);

to free

root
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{

}

X6a danh sach (10)

to_free root
root = root->next;
free(to_free);
to_free = root;
— —
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X6a danh sach (11)

while (to_free '= NULL) to free root
{

free(to_free);
to_free = root;

}




X6a danh sach (12)

while (to_free '= NULL) to free root
{

root = root->next;

to_free = root;

}




while (to_free '= NULL)

{

X6a danh sach (13)

root = root->next;
free(to_free);

to free

root
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{

}

X6a danh sach (14)

to free

root = root->next;
free(to_free);
to_free = root;

root
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X6a danh sach (15)

while (to_free '= NULL) to free root
{

free(to_free);
to_free = root;

}
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X6a danh sach (16)

while (to_free '= NULL) to free root
{

root = root->next;

to_free = root;

}

41



while (to_free '= NULL)

{

X6a danh sach (17)

root = root->next;
free(to_free);

to free

root

NYLL



X6a danh sach (18)

to free root
{

root = root->next;
free(to_free);
to_free = root;

}

NYLL



Exercise 3.5

e Cho danh sach dudgc dinh nghia nhu
sau:

struct list int {
int wval;
struct list 1nt *next;

-

struct list int *head=NULL;

e VieEt ham dao ngudc danh sach
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Exercise 3.5 (2)

e Thém vao menu chuong trinh
e Kiém tra bang ham traverse()
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Téng két cac chirc ndng cua
Bai tap

e 1. Import from NokiaDB.dat (insertafter)
o 2. Display (traverse)

e 3. Add new phone (insertbefore)

e 4, Insert at Position

. Delete at Position

. Delete current
. Delete first

5
6
7
8. Reverse List
9. Save to File
10. Quit(Free)

46



Exercise 3.6

e Viét chuadng trinh quan ly sinh vién s dung danh
sach lién két

typedef struct Student t {
char id[ID LENGTH] ;
char name [NAME LENGTH] ;
int grade;

struct Student_t *next;
} Student;
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Exercise 3.6 (2)

sao cho:
- Danh sach dugc luu trit theo chiéu giam dan
cia diém
- Chuwong trinh cung cdp cac chttc ning:
- Thém sinh vién (can tim dang vi tri thém)
- Tim kiém theo ID: tra vé con tréd
— Xéa sinh vién véi ID cho trudc
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Thém sinh vién

Next

root \

-/

/

root




Thém sinh vién (2)

Previous Next

root

N

Insert new
item:

NN

ﬁ

N/
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Student *add student (Student *root, Student *to_add)

{
Student *curr std, *prev_std = NULL;

if (root == NULL) «— handle empty list

return to_add;

if (to_add->grade > root->grade)

{ «<— handle beginning

to_add->next = root;
return to_add;

}

curr_std = root;
while (curr_ std != NULL && to_add->grade < curr_std->grade)
{

prev_std = curr_std;
curr_std = curr_ std->next;

}

prev_std->next = to_add;
to_add->next = curr std;

return root;
}

the rest
51



Thém sinh vién (3)

if (root == NULL)
return to add;

if (to_add->grade > root->grade)
{

to _add->next = root;

return to add;

root = 95 m—p 80 b 70 =——>

to_ add — 100




Thém sinh vién (4)

» curr_std = root;
while (curr std !'= NULL && to_add->grade < curr_std->grade)
{
prev_std
curr std

curr_s td;
curr_s td->next;

}

prev_std->next = to_add;
to_add->next = curr_ std;

return root; Curr_Std

/

OOt == 05 t=mpl §() t=p 70 =P () T——)p

to_ add —p| 75




Thém sinh vién (5)

curr_std = root;
q while (curr std != NULL && to_add->grade < curr_ std->grade)
{
prev_std
curr std

cur:_std;
cur:_std—>next;

}

prev_std->next = to_add;
to_add->next = curr_ std;

t t;
-~ prev_std curr_std

root =» 95 80 tmmmpp () ey () fe—

to_ add —p 75 54




Thém sinh vién (6)

curr_std = root;
while (curr std !'= NULL && to_add->grade < curr_std->grade)
{
» prev_std
curr std

curr_s td;
curr_s td->next;

}

prev_std->next = to_add;
to_add->next = curr_ std;

t t;
- rev_std curr_std

root =» 95 80 tmmmpp () ey () fe—

to_ add —p 75 55




Thém sinh vién (7)

curr_std = root;

while (curr std !'= NULL && to_add->grade < curr_std->grade)
{
prev_std = curr_ std;
» curr std = curr std->next;

}

prev_std->next = to_add;
to_add->next = curr_ std;

return root; /p rev_st(i/ Cu rr_Std

OOt == 05 t=mpl §() t=p 70 =P () T——)p

to_ add —p 75 56




Thém sinh vién (8)

curr_std = root;
q while (curr std != NULL && to_add->grade < curr_ std->grade)
{
prev_std
curr std

cur:_std;
cur:_std—>next;

}

prev_std->next = to_add;
to_add->next = curr_ std;

return root;
pr\t /

root =—>» 95 70 te— G —

curr_std

to_ add —p 75 57




Thém sinh vién (9)

curr_std = root;
while (curr std !'= NULL && to_add->grade < curr_std->grade)
{
‘ prev_std
curr std

cur:_std;
cur:_std—>next;

}

prev_std->next = to_add;
to_add->next = curr_ std;
return root; t

P"%ﬁ
B

curr_std

—

80 ~—» /0 r—» 60 r—>

root =—» 95

to_ add —p 75 58




=)

Thém sinh vién (10)

curr_std = root;

while (curr_ std !'= NULL &&

{
prev_std

cur:_std

cur:_std;

}

prev_std->next = to_add;
to_add->next = curr_ std;
return root;

to_add->grade < curr_std->grade)

cur:_std—>next;

pr%itd

root = 05 r=———p

80

curr_std

/

ﬁ

to_ add —p

75

/0

ﬁ

60

59



Thém sinh vién (11)

curr_std = root;
q while (curr std != NULL && to_add->grade < curr_ std->grade)
{
prev_std
curr std

curr_s td;
curr_s td->next;

}

prev_std->next = to_add;
to_add->next = curr_ std;

return root; p r%td y rr_Std

OOt == 05 t=mpl §() t=p 70 =P () T——)p

to_ add —p 75 60




Thém sinh vién (12)

curr_std = root;

while (curr_std !'= NULL

{
prev_std

cur:_std

}

cur:_std;
cur:_std—>next;

‘ prev_std->next = to_add;
to_add->next = curr_ std;

return root;

root =—» 95

&&

pr%itd

ﬁ

to_ add —p

80

curr_std

/

to_add->grade < curr_std->grade)

1

/0

ﬁ

60

75

61



Thém sinh vién (13)

curr_std = root;

while (curr_ std !'= NULL &&

{
prev_std

cur:_std

cur:_std;

}

prev_std->next = to_add;
to_add->next = curr_ std;
return root;

cur:_std—>next;

pr%itd

root = 05 r=———p

80

curr_std

/

1

to_ add —p

75

/0

to_add->grade < curr_std->grade)

ﬁ

60
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Exercise 3.7

e Cai dat find student, nhan vao danh
sach sinh vién va ID can tim, tra vé con
tro tro tdi sinh vién tuong Ung, tra vé
NULL né€u khong tim thay

Student *find student (Student *root,

char* id) ;

Ggi y: si’ dung strcmp (s1, s2)
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X0a sinh vién
e X0a sinh vién theo ID
e SU dung ham remove_student
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root

X0a

sinh vién (2)

Previous Current

NN\

ﬁ

I . I
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X6a sinh vién (3)

if (root == NULL) ID
return root; 14525

cur = root;

if (strcmp (cur->id, id) == 0) cur Iast

{

root = root->next;
free (cur) ;
return root;

root f;f /4823 te———p 53621 te———P 25773 fe— ‘e




X6a sinh vién (4)

while (cur !'= NULL && strcmp(cur->id, id)

{
prev = cur;
cur = cur->next;

}

if (cur !'= NULL)
{

prev->next = cur->next;

free(cur) ;

}

return root:

cur

|

1= 0)

ID

53621

14525 —>

74823 f—

53621 e

25773

I6I7I




X6a sinh vién (5)

while (cur !'= NULL && strcmp(cur->id, id)

{
prev = cur;
cur = cur->next;

}

if (cur !'= NULL)
{

prev->next = cur->next;

free(cur) ;

}

return root:

prev

|

ID

53621

14525 —>

1= 0)
Ccur
74823 tmmm—lp 53621 m—

25773

I6I8I




X6a sinh vién (6)

while (cur !'= NULL && strcmp(cur->id, id) !'= 0)

{
prev = cur;
cur = cur->next;

}

if (cur !'= NULL)
{

prev->next = cur->next;

free(cur) ;

}

return root;

ID

53621

14525 —>

prev cur
74823 fmmmmds 53621 >

25773

I6I9I




X6a sinh vién (7)

while (cur !'= NULL && strcmp(cur->id, id)

{
prev = cur;
cur = cur->next;

}

if (cur !'= NULL)
{

prev->next = cur->next;
free(cur) ;

}

return root;

1= 0)

prev

Cur

14525 —>

74823

53621

ID

53621

25773

I7I0I




X6a sinh vién (8)

while (cur '= NULL && strcmp(cur->id, id) != 0) 1D

{
prev = cur; 53621

cur = cur->next;

}

if (cur != NULL)
{

prev->next = cur->next;
free(cur) ;

}

return root;

prev cur

root 14525 tem—p 74823 25773 {mmmm—py -




Exercise 3.8

e Thém ham change_grade. Nhan cac
tham so la danh sach sinh vien, ID cua
sinh vien can thay doi, va diem sO mai

e GOi Yy — Thém mot sinh vién cd ID va diém
sO mAGi. Xo6a sinh vién co ID trong danh
sach sau d6 thém sinh vién mdi nay vao.
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Homework 1

e Xay dung danh ba dién thoai

e Khai bao cau truc chuc cac thong tin name, phone number,

va e-mail. Chuong trinh c6 kha nang luu trlf danh sach vdi
do dai bat ky

e Ggiy, sU dung cau trdc sau:

struct AddressList {
struct AddressList *prev;
struct AddressList *next;
struct Address addr;

bi
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Danh sach lién két doi

e MOi phan tur cé hai con trd, trd dén phan
t’ lién sau va lién trudc trong danh sach

tail
1 N > / D

4—

5 12 5
head / I ]

Di
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Khai bao

typedetf ... ElementType;

typedef struct Node{
ElementType Element;
Node* Prev;
Node* Next;
b
typedef Node* Position;
typedef Position Doublelist;
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Khai tao

void MakeNull List
(*DL)= NULL;

(DoublelList *DL) {

int Empty (DoubleList DL) {

return (DL==NULL) ;
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X6a nut trong danh sach

volid Delete List (Position p, DoublelList *DL) {
1if (*DL == NULL) printf (“"Empty list”);
else {
if (p==*DL) (*DL)=(*DL)->Next;
//Delete first element
else p—->Previous—->Next=p->Next;
1f (p—>Next!=NULL) p->Next->Previous=p->Previous;

free(p);
}
- |
{ B + N O (I
DL
8 ) 12 )
O O O O
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X6a nut trong danh sach (2)

volid Delete List (Position p, DoublelList *DL) {
1f (*DL == NULL) printf (“Empty list”);
else {
if (p==*DL) (*DL)=(*DL)->Next;
//Delete first element
else p—->Previous—->Next=p->Next;
1f (p—>Next!=NULL) p->Next->Previous=p->Previous;

free(p);
}
- |
N 1 A N ]
DL
8 ) 12 )
O O O O

A
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X6a nut trong danh sach (3)

volid Delete List (Position p, DoublelList *DL) {
1if (*DL == NULL) printf (“"Empty list”);
else {
if (p==*DL) (*DL)=(*DL)->Next;
//Delete first element
else p—->Previous—->Next=p->Next;
1f (p—>Next!=NULL) p->Next->Previous=p->Previous;

free(p);
}
- |
{ B | /
DL
8 S )
O O O

A
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Thém nut vao danh sach

void Insert_List (ElementType X,Position p, DoubleList *DL){

if (*DL == NULL){ // List is empty
(*DL)=(Node*)malloc(sizeof(Node));
(*DL)->Element = X;
(*DL)->Previous =NULL;
(*DL)->Next =NULL;

b

else{
Position temp;
temp=(Node*)malloc(sizeof(Node));
temp->Element=X;
temp->Next=p;
temp->Previous=p->Previous;
if (p->Previous!=NULL)
p->Previous->Next=temp;
p->Previous=temp;
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Tao thu vién

e Create lib.h

—Type declaration

— Function prototype
e Create lib.c

- #include "“lib.h"

- Function Implementation
e Main Program: pro.c

— #include “lib.h”

e Compile
® gCcC — 0 exX
pro.c lib.c

Another way:

gcc -c
gcc -c
gcc -o
ex

ib.C
Oro.cC

ib.0 pro.o
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Hormework 2

o SU dung thu vién danh sach lién két
dm Va danh ba dién thoai, thuc hién
cac chUc nang sau:

—Tinh s6 cac sO dién thoai duy nhat trong
danh ba

— Chia danh sach thanh 2 danh sach con
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