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batanlp
BO NHO PONG TRONG C++

Trong bai viét nay, toi sé gidi thiéu vGi cac ban vé cach 1ap trinh véi con tré
(pointer) trong viéc cdp phat b6 nhé dong (dynamic memory alocation)
bang ng6n ngir C++. Doi v6i cac ban da c6 kinh nghiém 1ap trinh véi C++
thi bai nay doi vdi cac ban chi la "a-bd-c6" ma thoéi. Nhung véi cac ban
m&i hoc C++ thi c6 1€ 1a bo ich.

Néu ban md&i hoc 1ap trinh va lam quen vdi cau tric dit liéu thi mot trong s6
nhitng cau trac dir liéu dau tién ma ban "ré" t6i la Stack (ngan xép) va
Queue (hang doi). Ban c6 thé dung 1 mang (array) dé thiét ké Stack va
Queue. Dung mang thi don gian, nhung ban sé gap mot so bat 1gi nhu sau:

Lang phi bo nhé: gia st ban khai bao int array_entry[100] thi ban
sé c6 1 vung nhd cho 100 phan t, nhung néu chuong trinh cia ban
chi thwong xuyén dung c6 10 phan t, va 1 vai lan la dung dén 100
phan tw thi tirc 1a ban da phi pham 90 phan tir.

Thiéu bo nhg: vi tiét kiém, ban chi khai bao int array_entry[10],
nhung néu ban can dung dén 15 phan t thi...overflow ngay. Chua hét,
array can mot vung nhd lién tuc, gia st may ban van con nhiéu bo nhé
trong, nhwng khong c6 ving nhd trong lién tuc nao da 1én cho mang
cua ban. Thé 1a van...thiéu bo nhd.

Va cudi cung, nguoi ta khi thdy ban viét nhw vay thi coi ban la dan
amateur, buon nhi? L

Nhuwng khong sao, bai viét nay sé gilip ban viegt qua cac trd ngai dé. Ban sé
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biét cach tng dung con tré dé tao thanh cac cdu tric dir liéu kién két
(linked structure) dé tao thanh cac linked stack hodc linked queue. Ban
sé biét dugc cach toan quyén cap phat bd nhé khi cé nhu cau st dung; va
khi khong dung nitra thi ta xoa né di, nhwong memory cho cac chuvong trinh
khac.

Ghi cht: xem nhw la ban da c6 hoc va biét qua so so vé C++ roi, nhitng
doan code trong bai viét nay la C++ chi¢ khong phai la C.

Ung dung con tré, ta c6 thé tao ra mot danh sach lién két (méng lién két -
linked list) nhu sau:

e o el -
Fred Jackie
@—V 367-2205 | = = 205-0603 | =
Jan. 28 Feb. 18 ]
e
Carol Tom René
G28-5100 | = | DBB-2139 | = | 342-5153 | = al
Feb. 23 Feb. 28 Mar. 15 =

Phan danh dau mau héng (va nut tron dau tién) la cac con tro, cé nhiém vu
link dén phan ti tiép theo trong danh sach. Nhd cé cac link nay ma khi
dang & phan tr thit nhét, ban sé c6 manh moi dé lan dén phan t thit hai, roi
phan t thi¥ ba...

Mot phan ti cia danh sach c6 thé duge biéu dién qua cau triic nhw sau (1
phan t ta goi la 1 Node):

struct Node {
// data members
Node_entry entry;
Node *next;
//constructors
Node();
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Node(Node_entry item, Node *add_on = NULL);
};
Ghi chi:Node_entry la kiéu dit liéu dé chita data ctia phan tw, entry
chinh 1a noi data ctia phan t&¢ duwoc lwu. O vi du trong hinh trén, véi
node dau tién thi entry sé chita Fred, 367-2205 va Jan. 28.

Va ta c6 cac ham khdi tao cho né nhu sau:

Node::Node()
{
next = NULL;
}
Node::Node(Node_entry item, Node *add_on)
{
entry = item;
next = add_on;

Nhu vay, khi ta khai bao Node* data va khai tao xong cho data thi data-
>entry sé la phan dit liéu ctia node do, va data->next sé la dwong dan tdi
node ti€p theo. Nhu thé thi ta cé thé duyét hét toan bé data ma ta da luu
trong danh sach r6i. D€ ro hon, ta hay xem mot vi du qua doan code nhé
sau. Chu y: khi data->next == NULL thi ttc la node nay la phan t& cubi
cung.

https://thuviensach.vn



Node firstnode('a”y: # Node first_node siores data "a’.

Mode =p0 = &firstonode; 1 pO pomis fofirst_Node.

Node #p1 = new Node{'b"); #  Asecond nods storing 'b’ is created

pl-=next = pi: i The second Node is inkad after first_node.

Node #p2 = new Node({'c’, p0); # A third Node staring 'c” is creatad
Il The thid Node knks back fo the first node. =p0

pl==next = p2; i The third Node & [inked after the second Node

P pe

first node
b0 [ a iyt . b
L~ |~

Poan code trong vi du sé tao ra mot danh sach lién két nhw trong hinh trén
(khong tin thi ban...thr xem la biét lién J). Dia chi bo nhé ctia cac node thi
hoan toan ngau nhién va khong lién tuc vi n6é la dynamic memory

L

allocation ma.

Thé 1a da Ok cho viéc tao mdt cau trac lién két. Gio ta bat tay vao xay dung
Linked Stack va Linked Queue. T6i sé trinh bay phan Linked Stack thoi,
phan Linked Queue thi cadc ban hay phat trién thém nhé. Ciling hoan toan
twong ty thoi.

Ta khai bao Stack nhu sau:

enum Error code {underflow, success, overflow};
typedef int Stack_entry;
class Stack {
public:
Stack();
Bool empty() const;
Stack_entry push(const Stack_entry &item);
Stack_entry top(Stack_entry &item) const;
Error_code pop();
protected:

https://thuviensach.vn



Node *top_node;

Sau d6 la cac doan code cho cac ham trong Stack nhu sau:

Stack_entry Stack::push(const Stack_entry &item)
{
Node *new_top = new Node(item, top_node);
if (new_top == NULL) return 0;
top_node = new_top;
return item;

}

/********************************************************

************/

Error_code Stack::pop()
{
Node *old_top = top_node;
if (top_node == NULL) return underflow;
top_node = old_top->next ;
delete old_top;
count--;
return success;

}

/********************************************************

***********/

Stack_entry Stack::top(Stack_entry &item) const
{

if (top_node == NULL) return 0;

item = top_node->entry;

return item;

}

/********************************************************
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***********/

bool Stack::empty() const

{
if (top_node == NULL) return true;
return false;

}

/********************************************************

***********/

Stack::Stack()

{
top_node = NULL;
count = 0;

Nhuw thé do, ta da c6 1 Linked Stack ma khéng dung array. D liéu duoc
nhap vao tdi dau thi bd nhé dwoc cap phat t6i do. Va khi di liéu dugc 1y
ra khoi stack thi phan bd nhé cia né duwoc giai phéng ngay lap tirc, dé danh
cho viéc khac.

Cac ban ty nghién citu phan Queue nhé! Néu ban mu6n ngam cttu ban géc
(tiéng Anh) thi ban c6 thé email cho t6i: batanlp@hotmail.com.
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