1. LOI MO PAU

Trong cong nghé thong tin, tim kiém 1a vin dé luén ludn duoc dit 1én hang dau vi tim
quan trong quyét dinh trong qué trinh cap nhat va str dung théng tin. Bai toan cong nghé ludn
doi hoi phai tim kiém sau cho ton it thoi gian nhét, chat lugng tim kiém chinh xac nhat.
Trong cac thuat toan tim kiém, tim kiém trén cay nhi phan to ra hiéu qua bai dé dang trong

cap phat bo nhé va do phirc tap thoi gian ti uu 1a O(logan).

Dé c6 thé tim kiém trén cay nhi phan tim kiém, truéc hét ching ta phai tién hanh xay
dung cay nhi phan tim kiém trong b nhd RAM. Cay nhi phan tim kiém la mot cay nhi phan
ma tai mdi nit cia nd déu thoa man diéu kién 12 gia tri tai nat d6 16n hon gia trj tit ca cac nat
con, chau, chat... & bén con trai va nho hon gia tri tt ca cac nit con, chéu, chat ... & bén con
phai. Nhu vay khi tién hang tim trén ciy chdng ta chi can tién theo do cao cua ciy, ma do cao
cay chinh 1a logzn khi n 1a s6 nat.Vi vay ddy 1a thuat toan co6 do phirc tap vé thoi gian la rat

101 uu.

Trong qua trinh giang day, khéng nhu mang hoic danh sach lién két, dé biéu dién, cay
nhi phan tim kiém viéc biéu di&n trén man hinh may tinh 1a qué trinh gap nhiéu kho khan. Vi
vay sinh vién véi nhirng kién thirc mai tiép can ciia minh khé ma hinh dung duoc viéc luu trit

cay nhi phan trong bo nhé RAM ctia may tinh 13 nhu thé nao.

Trong dé tai nay ching toi tién hanh thyuc hién cac giai thuat xay dung cay nhi phan
tim kiém, giai thuat tim kiém trén cay nhi phan tim kiém va giai thuat mé phong cay nhi tim
Kiém trén man hinh may tinh. Dac biét cac giai thuat nay duoc chuyén cu thé thanh ham va té

chtrc churong trinh trén ngdn ngir 1ap trinh C*.
2. MUC TIEU PE TAI

Viéc nghién ciru dé tai ndy va xay dung chuong trinh trén nén ngén ngi 1ap trinh C**

nham huéng téi cac muc tidu sau:
- Nghién ctru, 1ap ham tao cay nhi phan tim kiém.
- Nghién ctru, 1ap ham tim mot khoa X trén cay nhi phan tim kiém.
- Nghién ctra 1ap ham v& cay nhi phan tim kiém ra man hinh.

- Nghién ctra 1ap ham thém mot nat vao hang doi.



- Nghién ctra 1ap ham lay ra mot n(t tir hang doi.

- Tao dung tai liéu co ban truc quan gitp cho céc giao vién, sinh vién va nhirng nguoi
quan tam nang cao kién thuc khi tim hiéu va hoc cac mén hoc nhu : K§ thuat Iap trinh C*™,

Cau truc dix liéu va giai thuat. ..
3.NOI DUNG CUA PE TAI

|. Xay dung cay nhi phan tim kiém

Dé xay dung cay nhi phan tim kiém cé n nat, ta thuc hién viéc thém ting
14 ¢6 thong tin x vao cdy, dé cho cay van la cay nhi phan tim kiém. Nhu vay khi
thie hién n 1an thém mot 14 ta sé c6 cay nhi phan tim kiém c6 n ndt.

Vi vay bai todn ¢ day sé la thém mot niat co thdng tin X voa cay nhi phén

tim kiém T. Giai thuat dugc viét bang ham trong C** thé hién nhu sau:

void ThemLa (kpt *&T, int x)
{ kpt *gq = new kpt; g->info = x; g->lptr=NULL; g->rptr=NULL;
if (T==NULL)
T=qg;
else
{ kpt *p=T;
while (p!=NULL)
{ if (p—>info==x)
break;
if (x<p->info)
if (p—->1ptr==NULL)

{ p—>lptr=q; break; 1}
else
p=p->lptr;
else
if (p—->rptr==NULL)
{ p—>rptr=q; break; }
else
p=p—->rptr;

I1. Biéu dién cay nhi phan tim kiém trén man hinh
Cay nhi phan tim kiém & mot cau trdc méc ndi trong RAM. Vi vay dé
biéu dién nd trén man hinh may tinh sao cho van giir nguyén ting mac la khdng

dé dang. O day chung t6i dung cay tric duyét hang doi, vai nhitng nit c6 gia tri



rdng (bang NULL) thi khéng V&, cac nit khac NULL thi v&. Nhu vay s& tao ra
hinh dang cay nhi phan tim kiém sinh dong trén man hinh.

Giai thuat duogc viét bang ham trong C** thé hién nhu sau:

void vecay (kpt *T)
{ kpt *node; char string[25];

int gdriver = DETECT, gmode, errorcode;
int xmax, ymax;

/* initialize graphics and local variables */
initgraph (&gdriver, &gmode, "");

/* read result of initialization */
errorcode = graphresult();
/* an error occurred */
if (errorcode != grOk)
{
printf ("Graphics error: %s\n", grapherrormsg(errorcode)) ;
printf ("Press any key to halt:");
getch();
exit (0) ;

if (T != NULL)

{ int tang = 0, spt ,dempt =
int deltax =int (getmaxx () / (
int x = deltax, y = 20;
int huyen,delx,dely;

1; int dau = 1;
2)), deltay ;

//Dem so nut de tinh do cao cay
spt = 0;
PUSH (T) ;
settextjustify (CENTER TEXT, CENTER TEXT);
while ((TI != -1)&&(BO != -1))
{ POP(node); spt++;
if (node->1ptr != NULL)
PUSH (node->1ptr) ;
if (node->rptr != NULL)
PUSH (node->rptr) ;
}
if (spt>1)
deltay = int ((getmaxy ()-40)/ (int (log(spt)/log(2)))) ;

PUSH(T); spt = 1;
settextjustify(CENTER_TEXT, CENTER_TEXT);
settextstyle(2, 0, 10);

while ((TI != -1)&&(BO != -1))
{ POP (node) ;
if (node->1ptr != NULL)
PUSH (node->1ptr) ;
if (node->rptr != NULL)

PUSH (node->rptr) ;
// rectangle (xchu, 30, xchu + 30, 60);



// printf ("%d; ",node->info);

itoa (node->info, string, 10);
circle(x, y, 15);

outtextxy(x, y, string);
//outtextxy (xchu + 15, 45, string);
//xchu = xchu + 30;

if (tang>0)
{ huyen = int (sqgrt (double (deltax) *deltax +
double (deltay) *deltay));
if (huyen>0)
{ delx = int(deltax * 15/huyen);
dely = int(deltay * 15/huyen);

}
line (x+dau*delx, y-dely, x+dau* (deltax-delx), y -

(deltay-dely) );
}
dempt++;
// Ha tang
if (dempt>spt)
{ tangt++; spt = pow(2,tang); dempt =1 ;
deltax =int (getmaxx ()/(2*spt)); x = deltax;
y =y + deltay; dau = 1;}
else
{x = x + 2*deltax; dau = - dau; }

}
getch(); closegraph();

}

I11. Giai thuat dém mikc trén cay

Dé biéu dién cay trén mot man hinh may tinh, diéu khdng thé thiéu Ia
chdng ta phai biét sé nat trén cay hoic s6 nat c6 mic cao nhat trén cay. Vi vay
trong khi vé ching tdi c6 st dung ham dém muc trén cay.

Giai thuat xac dinh muac cao nhét trén cay duoc viét bang ham trong C*™*

thé hién nhu sau:

B
void DemMuc (kpt *p,int sm)
{ if (p!=NULL)
{ sm = sm+l;
if (sm>muc)
muc=sm;

DemMuc (p—>1ptr, sm) ;
DemMuc (p->rptr, sm) ;



4. KET QUA PAT PUQC CUA CHUONG TRINH
Trong qua trinh nghién cra, chung t6i da xay dung dugc mot chuong trinh trén ngon
ngit lap trinh C™* bao gém cac ham nhu sau:
* Tao mot cay nhi phan tim kiém trong bo nhé RAM.
* \/& mot cay nhi phan tim kiém ra ma minh
* Tim mot khoa c6 gia tri X trén cay nhi phan tim kiém.
* Thém mat phan ta vao hang doi.
* |4y ra mot phan tir tir hang doi.
Dé cac doc gia cd thé cling nghién ciru va trao doi, ching t6i gisi thiéu toan bo

chuwong trinh di viét duoc trén ngdn ngir 1ap trinh C** nhu sau:

#include<stdio.h>
#include<conio.h>
#include<alloc.h>
#include<stdlib.h>
#include<iostream.h>
#include<graphics.h>
#include<math.h>
#include<complex.h>
struct kpt

{ int info; kpt *lptr, *rptr; };
kpt *Q[50];

int TI = -1;

int BO = -1;

int muc=0,m=0;

void POP (kpt *é&x)
{ 1if (BO<O0)
{ printf ("Hang doi rong!"); getch();}
else
{ x = Q[BO]
1if (BO==T1I
{ BO
else
{ BO = BO + 1;
if (BO==50)
BO = 0;

~ ~

-1; TI = -1; }

void PUSH (kpt *x)
{ 1f(((TI==49)&&(BO==0)) || (TI==(BO-1)))
{printf ("Hang doi day !"); getch{();}
else
{ 1f(TI<0)



else
TI = TI +1;
1f (TI==50)
TI = 0;
Q[TI] = x;
}
}
e
void ThemLa (kpt *&T, int x)
{ kpt *gq = new kpt; g->info = x; g->1lptr=NULL; g->rptr=NULL;
if (T==NULL)
T=qg;
else
{ kpt *p=T;
while (p!=NULL)
{ if (p->info==x)
break;
if (x<p->info)
if (p->1ptr==NULL)
{ p->1lptr=q; break; }
else
p=p->lptr;
else
if (p—->rptr==NULL)
{ p->rptr=q; break; }
else
p=p->rptr;
}
}
}
=

void vecay (kpt *T)
{ kpt *node; char string[25];

int gdriver = DETECT, gmode, errorcode;
int xmax, ymax;

/* initialize graphics and local variables */
initgraph (&gdriver, &gmode, "");

/* read result of initialization */

errorcode = graphresult();

/* an error occurred */

if (errorcode != groOk)

{
printf ("Graphics error: %$s\n", grapherrormsg (errorcode)) ;
printf ("Press any key to halt:");

getch();
exit (0);
}
/) m e o
if (T !'= NULL)
{ int tang = 0, spt ,dempt = 1; int dau = 1;
int deltax =int (getmaxx()/(2)), deltay ;

int x = deltax, y = 20;
int huyen,delx,dely;



//Dem so nut de tinh do cao cay

spt = 0;
PUSH(T) ;
Settextjustify(CENTER_TEXT, CENTER_TEXT);
while ((TI !'= -1)&&(BO != -1))
{ POP(node); spt++;
if (node->1ptr != NULL)
PUSH (node->1ptr) ;
if (node->rptr != NULL)
PUSH (node->rptr) ;
}
if (spt>1)

deltay = int ((getmaxy ()-40)/ (int (log(spt)/log(2)))):

PUSH(T); spt = 1;
settextjustify(CENTER_TEXT, CENTER_TEXT);
settextstyle(2, 0, 10);

while ((TI != -1)&&(BO != -1))

{ POP (node) ;
if (node->1ptr != NULL)
PUSH (node->1ptr) ;
if (node->rptr != NULL)

PUSH (node->rptr) ;
// rectangle (xchu, 30, xchu + 30, 60);
// printf ("%d; ",node->info);
itoa (node->info, string, 10);
circle(x, y, 15);
outtextxy(x, y, string);
//outtextxy (xchu + 15, 45, string);
//xchu = xchu + 30;
if (tang>0)
{ huyen = int (sqgrt (double(deltax) *deltax +
double (deltay) *deltay));
if (huyen>0)
{ delx = int(deltax * 15/huyen);
dely int (deltay * 15/huyen);

}
line (x+dau*delx, y-dely, x+tdau* (deltax-delx), y -
(deltay-dely) );
}
dempt++;
// Ha tang
if (dempt>spt)
{ tangt++; spt = pow(2,tang); dempt = 1 ;
deltax =int (getmaxx ()/ (2*spt)); x = deltax;
y =y + deltay; dau = 1;}
else
{x = x + 2*deltax; dau = - dau; }

}
getch (); closegraph();

void DemMuc (kpt *p,int sm)
{ if (p!=NULL)



{ sm = sm+l;
if (sm>muc)
muc=sm;
DemMuc (p—->1ptr, sm) ;
DemMuc (p->rptr, sm) ;

void main ()
{ int tam; char chon; kpt *T=NULL;

while (1)
{ clrscr();
printf "\n\n\n THUC DON CHUONG TRINH CAY NHI TIM KIEM" );

printf( "\n\n 2- Ve cay len man hinh " ) ;
printf( "\n\n 3- Dem muc cay " ) ;
cout<< "\n\n O0- thoat" ;
cout<< "\n\n Moi chon phim tuong ung voi thuc don :";
chon = getch{();
switch (chon)
{ case '1':
clrscr(); printf ("Nhap gia tri truong info :");
scanf ("%d", &tam); ThemLa (T, tam); break;
case '2': vecay(T); break;
case '3': DemMuc(T,m); clrscr();cout<<"Cay co muc "<<muc;
getch(); break;
case '0' : break ;
}i
if (chon == '0")
break;

(
(
printf( "\n\n 1- Them la cho cay " ) ;
(
(

5. KET LUAN

+ Pé tai da tién hanh phan tich va cai dat thanh cong giai xay dung cay nhi phan tim
kiém trong bo nhé RAM caa may tinh.

+ D@ tai da tién hanh phan tich va cai dat thanh cong giai thuat biéu dién cay nhi phan
tim kiém ra man hinh may tinh.

+ V6i sy thanh cdng cua chuong trinh nay, s€ 1a mot cong cu truc quan sinh dong
gitp ngudi hoc dé dang ndm bét hon vé cay nhi phan tim kiém

+ Trong qua trinh nghién ctru va thyc nghiém, giai phap chung t6i dua ra khong tranh
khoi nhirng so xuat véi nhitng tng dung cu thé. Rat mong nhan duoc sy dong gop cua Cac

ddng nghiép va nhitng doc gia gan xa quan tdm dén linh vuc nay.



6.TAI LIEU THAM KHAO
1. https://quantrimang.com/hoc/ham-print-trong-python-163990
2. Db Xuan Loi, Pai hoc Quéc gia Ha Noi, CAu trdc dir liéu va giai thuat.

3.https://laptrinhcanban.com/python/nhap-mon-lap-trinh-python.
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