C Programming
Basic — week 8



NOi dung
1. SU dung cong cu debug (gdb)
2. Cay nhi phan

3. Cay nhi phan tim kiém

4, XU ly dé quy trén cay



1. gdb

* gdb: the Gnu DeBugger

e http://www.cs.caltech.edu/courses/cs11/
material/c/mike/misc/gdb.html

e DUng khi cé 16i core dumps

e Hoac chay tung dong Iénh



gdb (2)

e D& dung gdb:

- Bién dich vdi cO -g

— Cho ma nguon vao tép thuc thi

o C
o T

nay dong Iénh: gdb myprogram

niét [ap moi trudng thong dich



gdb (3)

gdb> run
e Chudng trinh chay

e NEéu thuc hién thanh cong, chuadng trinh
thoat ra

e N&u cb 16i core dump, gdb sé& thdng bao
va dung chuong trinh



gdb - cac |énh ca ban
e Truy vét ngan xép ("where")
—core dumps

—Dong lIénh cudi cung dudgc thuc thi



gdb - cac |lénh cag ban (2)

gdb> where last call ~ last call in your c_ode

#0 0x4006cb26 in free () from /1ib/1ibc.so.ij
#1 0x4006cal0d in free () from /lib/libc.so.

#2 0x8048951 in board updater (array=0x8049bd(|,
_____ncells=2) at 1dCA2 c-148
#3 0x80486be in main (argc=3, argv=0xbffff7b4d) at

1dCA2.c:44

#4 0x40035a52 in libc start main () from

/lib/libc.so.6

stack backtrace



gdb - cac |énh cg ban (3)
e Tim vi tri trén cung cua ngan xép
e Cac 10i hay xay ra:
— giai phong vung bo nhé khong dudc cap phat

— truy cap ra ngoai pham vi cua mang



gdb - cac |lénh cg ban (4)
break, continue, next, step
break dung chuong trinh ¢ mot dong xac dinh
gdb> break foo.c: 100 (tao breakpoint)
continue tai thuc thi tai breakpoint
next thuc hién dong ti€p theo va dung lai
step thuc thi dong ti€p theo

— di vao trong ham néu co (next khong di vao)



gdb - cac lénh cag ban (5)

* print va display
* print in gid tri cta biéu thic
gdb> print 1

Sl 100

* display in gid tri ciia biéu thitc méi
khi chuong trinh dung

gdb> display 1
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gdb - in Mmang
e print co thé in mang

int arr[] = { 1, 2, 3 };

gdb> print arr

$1 = {1, 2, 3}

e $1 chila tén bién chlra két qua
print S$1

$2 = {1, 2, 3}
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gdb - in mang (2)

e print CO van dé v3i mang cap phat dong
int *arr;

arr = (int *)malloc (3 * sizeof (int));
arr[0] = 1; arr[l] = 2; arr[2] = 3;

gdb> print arr

S1 = (int *) 0x8094610
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gdb - in mang (3)

e CO thé in sir dung
int *arr;
arr = (int *)malloc (3 * sizeof(int));

arr[0] = 1; arr[l] = 2; arr[2] = 3;

gdb> print *arr@3
$2 = {1, 2, 3}
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gdb - TU viét tat

e Cac ham gdb phd bién cd tu viét tat

p (print)

¢ (continue)

n (next)

s (step)

e Tién Igi han khi debug
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Cac thao tac khac

e clear : x0a cac breakpoint

o delete [break position]: x0a breakpoint tai
vi tri cu thé

e DUNng co diéu kién
gdb> break foo.c: 100 if i==-1
e quit
e run: tai khdi dong tu dau chuadng
trinh
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2. Cay nhi phan

* Danh sach lién két 1a cau truc tuyén tinh; khé co
thé str dung dé biéu dién cau truc dang phan
cap

* Ngan xep va hang dgi co thé thé hién th ty
nhwng chi gigi han trong mot chiéu )

* Cay chua cac nut va cac canh, co goc O trén
CLrJ]ng \)/a cac la & dudi cung (khong giong cay tw
nhién
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Family Tree

e

Honey Bear Brandy
I I
I I I I
Brunhlld Terry Coyote Nugget
I O O B B I
leaf
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Dinh nghia cay

e C@y la mot tap h{ru han cua mot hay nhiéu
nut:

e MOt nut dac biét la nut gbc (root)

e Cac nut con lai dudc chia thanh n>=0 tap
khong giao nhau T, ..., T,, sao cho mOi
tap la mot cay (con)

e Chungtagoi T, ..., T la cay con cua root
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Dinh nghia dé quy




Cay nhi phan
e Cay nhi phan 1a cAy ma moi ndt cé
khdng qua 2 con
e MOi nut cé thé co 0, 1, hodc 2 con
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. A? . R . A "
Bieu diéen lien ket
e MOi nut dudc biéu dién bdi mot cdu tric

e BO nhd cho mot cay nhi phan co n noode
la n * (b0 nh& cho mot nut)

typedef ... elmType; element (data

p

//whatever type of element
typedef struct nodeType {

elmType element;
* * 17 . . .
struct nodeType *left, *right; left child right

bi child
typedef struct nodeType *treeType;
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VD

root S -

leftChild
B clement
rightChild




Khai bao BST

e makeNullTree(treeType *t)
e creatNewNode()
e [SEmpty()
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Khdi tao/kiém tra

typedef .. elmType;
typedef struct nodeType {

elmType element;

struct nodeType *left, *right;
} node Type;

typedef struct nodeType *treeType;

vold makeNullTree (treeType *T) {

(*T)=NULL;

}

int emptyTree (treetype T) {
return T==NULL;
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Truy cap con trai/phai

treeType leftChild(treeType n)

{
1f (n!=NULL) return n->left;

else return NULL;

}
treeType rightChild(treeType n)

{
1f (n!=NULL) return n->right;
else return NULL;

J
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Tao nut mai

nodeType *createNode (elmType NewData)
{
nodeType *N;
N=(nodeType*)malloc (sizeof (nodeType))
1f (N != NULL)
{
N->left = NULL;
N->right = NULL;
N->element = NewData;

}

return N;
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Kiém tra nut 13

int 1sLeaf (treeType n) {
1f (n!=NULL)
return (leftChild (n)==NULL) &&
(rightChild (n)==NULL) ;

else return -1;
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Tinh dé quy s nut

e Cay la cau truc dé quy, do dd cac thuat
toan dé quy phu hop dé xu ly cay

int nb nodes (treetype T) {
1f (EmptyTree (T)) return O0;
else return l+nb nodes (LeftChild(T))+
nb nodes (RightChild(T)) ;
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Tao cay tu hai cay con

treetype createfromZ (elmtype v,
treetype 1, treetype r) {

treetype Ny
N=(node type*)malloc(sizeof (node typ

e));
N->element=v;

N->left=1;
N->right=r;
return N;
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Thém nut vao bén trai nhat

treetype Add Left (treetype *Tree, elmtype NewData)
{ node type *NewNode = Create Node (NewData) ;

if (NewNode == NULL) return (NewNode);
1f (*Tree == NULL)

*Tree = NewNode;
else(

node type *Lnode = *Tree;

while (Lnode->left != NULL)

Lnode = Lnode->left;
Lnode—->1left = NewNode;

}

return (NewNode) ;
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Thém nut vao bén phai nhat

treetype Add Left (treetype *Tree, elmtype NewData)
{ node type *NewNode = Create Node (NewData) ;

if (NewNode == NULL) return (NewNode);
1f (*Tree == NULL)

*Tree = NewNode;
else(

node type *Rnode = *Tree;

while (Rnode->right != NULL)

Rnode = Rnode->right;
Rnode->right = NewNode;

}

return (NewNode) ;
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Minh hoa

BinTree NewMode

MNULL

NULL MULL NULL

BinTree MewMode

NULL NULL MNOLL MNULL

MALL MULL

MALL MOLL MALL

aLL



Homework 1

e Xay dung cac ham sau cho mot cay
nhi phan
—Tinh chiéu cao cua cay
-Pém sb6 nut 1a
-Pém so6 nut trong
-PEém soO con phai
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Exercise 8.1

e Cay nhij phan cé thé biéu dién mot biéu thiric todn
hoc: La la toan hang va nut trong la toan tu
e CAy con trai va phai cla mot nat biéu dién cac
bi€u thlrc con can phai tinh trudc khi dp dung
toan tor ¢ nut do
e VD:
la + (b - c)/d "
e Viét chudng trinh s dung cay nhi,/'
phan biéu dién biéu thirc sau: !

N /

U“\
() ‘/




Hormework 2

e Vi€t chuong trinh nhan vao moét biéu
thlc toan hoc va:
— Luu trf va biéu dién trong ciy nhi phan
—-Tinh gid tri biéu thlc

PN

P _//

/- \
12| [3




Homework 3

e Tao tép USopen.txt vdi ndéi dung nhu
sau:

-Dong 1 chua 16 tay vot

e Xay dung cly nhi phan biéu dién két
qua thi dau cho tdi tran chung két.
Pau tién, 16 tay vot la cac nut |3

e In két qua ra tép treegame.txt
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3. Binary Search Tree

*M&i nit c6 mot khéa
duy nhat

‘Khoa trén cay con
trai (phai) nho han

(I6n han) khoa & goc BST BST
*Cac cay con trai/phai
cung la cac BST . /
N 3/\/9
2/\5 2/\5 8
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Cai dat BST

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

typedef . . . KeyType; // specify a type
for the data

typedef struct Node{
KeyType key;
struct Node* left,right;
} NodeType;

typedef Node* TreeType;
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Tim kiém trén BST

TreeType Search (KeyType x,TreeType Root) {

if (Root == NULL) return NULL; // not found

else if (Root->key == x) /* found x */
return Root;

else 1f (Root->key < x)

//continue searching in the right sub tree
return Search (x,Root->right);

else {

// continue searching in the left sub tree

return Search (x,Root->1left);

}
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Thém nut vao BST

e NUt cd khda la duy nhat trén cay

vold InsertNode (KeyType x, TreeType *Root ) {
1f (*Root == NULL) {
/* Create a new node for key x */
*Root=(NodeType*)malloc (sizeof (NodeType)) ;
(*Root) —>key = x;
(*Root)->1left = NULL;
(*Root) ->right = NULL;
}

else 1if (x < (*Root) ->key) InsertNode (x,
& (*Root) ->left) ;

else 1f (x> Root->key) InsertNode (x, & (*Root) -
>right) ;
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Thém nut vao BST (2)

e Phién ban vdi kiéu tra vé

TreeType InsertNode (KeyType x,TreeType Root ) {
1if (Root == NULL) {

/* Create a new node for key x */

Root= (NodeType*)malloc (sizeof (NodeType)) ;

Root->key = x;

Root->1left = NULL;

Root->right = NULL;

Return Root;

}
else 1if (x < Root->key) return InsertNode (x, Root->left);

else 1f (x> Root->key) return InsertNode (x, Root->right);
}
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Xo6a nut trén BST

e X0a nut la: thiét lap con tro tucdng Ung toi
NULL
e X0a nut trong co6 mot cay con: thiét lap

con tro tucng ung cua nut cha tai root cua
cay con




X6a nut trén BST (2)

e X0a nut trong co 2 céy con:

- Tim nut trai nhat cua cay con phai, doi gia tri
cua nut nay va nut can xoa

— X0a nut trai nhat cua cay con phai khoi cay
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Thuat toan

e Tim nut trai nhat cua cay con phai

KeyType DeleteMin (TreeType *Root ) {
KeyType k;
1f ((*Root)->left == NULL) {
k= (*Root) —->key;
(*Root) = (*Root)->right;
return k;

}
else return DeleteMin (& (*Root)->1left);
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Thuat toan (2)

vold DeleteNode (key X, TreeType *Root) {
i1f (*Root!=NULL)

1f (x < (*Root)->Key) DeleteNode (x, & (*Root) -
>left)

else if (x > (*Root)->Key)
DeleteNode (x, & (*Root)->right)
else 1if
((*Root) ->1eft==NULL) && ( (*Root) ->right==NULL)
*Root=NULL;
else 1f ((*Root)->left == NULL)
*Root = (*Root)->right
else 1f ((*Root)->right==NULL)
*Root = (*Root)->left
else (*Root)->Key = DeleteMin (& (*Root)->right);
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In BST theo dinh dang

vold prettyprint (TreeType tree,char *prefix) {
char *prefixend=prefixt+strlen (prefix);
if (tree!=NULL) {
printf ("$04d4d", tree->key) ;
if (tree->1left!=NULL) if (tree->right==NULL) {
printf ("\304") ;strcat (prefix," ") ;
}
else {
printf ("\302");strcat (prefix, "\263 ")
}
prettyprint (tree->left,prefix);
*prefixend="'\0";
if (tree->right!=NULL) 1if (tree->left!=NULL) {
printf ("\n%s",prefix) ;printf ("\300");
} else printf ("\304");
strcat (prefix," ") ;

prettyprint (tree->right,prefix);



Exercise 8.2

e ViEt ham xo0a cay. Yéu cau xo0a tat ca
cac nut. Can goi trudc khi két thuc
chudng trinh
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Exercise 8.3

e Tao BST vdi 10 nat. Moi nut chira
mot sO ngau nhién

e YEU cau nguCi dung nhap mot so va
tim kiém sO do trong cay

e In ra nGi dung cua cay tdi vi tri tim
kiém
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Exercise 8.4

¢ Viét cac ham FindMin va FindMax cho
thu vién BST

e Tham sO: con tro root
e Tra vé: con tro tdi nut min/max
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Exercise 8.5

Xay dung danh ba dién thoai
Khai bao cau truc c6 chilra cac trudng "name", "telephone

number”, "e-mail address.”.
Doc 10 ban ghi tu tép vao BST theo thU tu tang dan cua email
(1) Tim mot dia chi email

(2) I_? ra thong tin cac ban ghi tu BST theo th( tu tang dan cua
emai
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Homework 4

e Viét chuong trinh tra tU dién ki thudt Anh-
Viét. Tiéng Viét dugc viet khong dau

e Hudng dan: Moi ndt chlra tur tiéng Anh va
tu tiéng Viét tucong Ung

e SUr dung BST dé luu tr{r

e Cac ham co ban: tim kiém tu, thém tu,
x0a tu, va ghi ra tép

e Nang cao: Moi tir cd danh sach cac tu
dong nghia

51



Hormework 5

e Kiém tra toc dd tim kiém trén BST.

e Sinh ra 1 triéu s6 ngau nhién va dua vao
BST

e In ra chiéu cao cua cay
e Chuadng trinh cho phép:

— Tao cay mdi (giai phong bd nhd cua cay ci).
— Tim kiém va in ra s6 phép so sanh
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Homework 6

e Tiep tuc bai tap NokiaDB.
e Tim ki€Em model su dung BST.

e Cac chuc nang: Import, Insert,
Delete, Update, Search, Print
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