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Em xin tran thanh cam on thay Nguyén Vin Thing da nhiét

tinh chi day dé em hoan thanh tai liéu 6n tdp nay.



Loi chiic cua thay dén sinh vién khoa CNTT-K10 :

Chiic cdc em dat két qud cao nhat trong cdc ky thi néi chung va trong mén
hoc CTDL&GT noi riéng.

Qud trinh hoc tdp va rén luyén nao ciing luén dong hanh véi nhitng khé
khdn véi nhitng thanh cong, that bai, ¢é thé gdy ndan chi cho bdt cir ai. Vi
vdy méi chiing ta cdn tim cho minh phiwrong thirc hoc tdp chi déng, hop
ly, sang tao.

Thdy mong cdc em luén phdn dau khéng ngirng, doan két, givip d& nhau
trong hoc tdp va trong cudc song; moi ngwoi hdy "vi minh” va "vi moi
nguoi" nhiéu hon nita nhé.

Hay tw hao minh la mét sinh vien PH CNTT K10 da, dang va sé gop phan
lam rang ré truyén thong ciia Khoa Céng nghé théng tin néi riéng va ciia

Truong Pai hoc Cong nghiép Ha Noi noi chung.

Phén 1: D¢ Quy

Bai 1:

Xet dinh nghia dé quy



n+1néum=0
Acker(m, n) = Acker(m —1,1)néun=20
Acker(m — 1, Acker(m,n — 1) truong hop khac'

a. Hay sac dinh Acker(1, 2)
(sai chinh ta nhé, xdc dinh, khéng phai SAC nhé)

b. Viét ham dé Quy thuwce hién tinh gia tri cia ham nay

Bai Giai:

Acker(1, 2) = Acker(1-1,Acker(1,2-1)) = Acker(0, Acker(1,1)) (1)
Acker(1,1) = Acker(0,Acker(1,0)) (2)

AAcker(1,0) = Acker(0,1) vi n=0

Acker(0,1) = 1+1=2 vi m=0 thay vao (2) Ta dugc Acker(0,2)
Acker(0,2) = 2+1=3 vi m=0 thay vao (1) Ta duoc Acker(0, 3)
Acker(0,3) = 3+1=4 vi m=0

Vay Acker(1, 2) =4;

int Acker(int m, int n)
{

if(m==0)

{

return n+1;



}
if(n==0)

{

return Acker(m-1,1);

}

return Acker(m-1,Acker(m,n-1));

}

Két qua chay doan ma:

B "ENCode\Cau Truc Du Li

return n+i;

‘ retorn Acker(m-1,1);

retorn Acker (m-I1,Acker (m,n-1)):

Bai 2: Cho diaysé A= {4, 3,-2,-6,-5, 0,4, ...}

- Xay dwng dinh nghia dé quy cho viéc tinh A, (n>=0)
- Xdy dung giai thudt dé quy tinh A,
- Tinh Ay

Bai giai:

Chiing ta nhan thay quy luat ctua ddy s6 nhu sau néu cac ban lay
3_4-1=2

2-3-1=-6
6--2-1=-5



440, 341, =242, =043, =544, 045, 446.....
Ta c6 tong quat voi n>=2 thi
An=An1—Ana—1
Con voi n>=0 thi
4 néun =20

A(n) = 3 néun =1
An—1)—-A(n—-2)—1 khac'

Code:

#include <iostream>
using namespace std;

int A(int n)

{
if(n==0)
return 4;
if(n==1)
return 3;
return A(n-1) - A(n-2) -1;
}

Hién nhién ham nay dung réi, nhung viét thé né lai khéng thé
hién dugc cbébng thic cla minh. Nén viét ro theo nhanh, dung
tiéc tu khod else:

if(n==0)
return 4;



else if(n==1)
return 3;
else return A(n-1) - A(n-2) -1;

int main()

{
cout<<A(10);

return 0;

Tinh Ao cac ban lam tuong tu giong bai 1 két qua Ajp = - 5

1 #include <iostream>
2 B "ENCodevCau Truc Du Lin
= nsing namespace =td:
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8 retorn 4;
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10 retorn 3;
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I3 int main ()
14 =k
15 cont<<A {1 0%
is retorn O
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Bai 3:
Gidi thudt tinh wéc sé chung lon nhdt cia hai sé6 nguyén dwong p, q
(p>q) dwoc cho nhw sau:



Goi r la sé dw trong phép chia p cho q.

Néu r = 0 thi wéc sé chung lon nhit la q

Néu r != 0 thi gan cho p gia tri q, gan cho q gia tri ciia r va lip lai qua
trinh

a. Hay xdy dung dinh nghia dé quy cho ham USCLN(p, q).
b. Viét mot gidi thudt dé quy va mot gidi thudt ldp thé hién ham do.
c¢. Hay néu ré cac dic diém cva mét gidi thudt dé quy dwoc thé hién
trong trwong hop nay
d. Xuw ly truwong hop p<q
Bai giai:
r=p%d;

USCLN(p,q) = { qneur =0 ;
p=gq;q=r; USCLN(p,q);néur!=0

Giai thuat dé quy:
int UCLN(int p, int q)
{
int r = p%q;
if(r==0)
return q;

else

{

©
1l

a;



return UCLN(p,q);

Khéng nén gan p=q va g=r nhu thé nay, né lam mat "hinh thac"
dé quy di, ma nén dung: return UCLN(q,r);

}
}
Giai thuat 1ap:

int _UCLN(int p, int q)

{
int r = p%q;
while(r!=0)
{
P =20
q=1r;
r = p%q;
}
return q;
}
Két qua:
%ntmﬂ:n B *EACode\Cau Trur

=]
1=l 1

cont<<endl;
cout<< UCLH (15, 4008) ;
retarn O;




Dic diém cia giai thuat ¢ quy & bai nay 1a: Goi lai chinh n6 nhung véi
khong gian bai toan nho hon

Truong hop p<q thi van thé (nén thay bang van ding) khong

can xu ly.
int main()
=
cont<<"peg: "<<UCLN (15,20} ; i "E\Code\Cau Truc Du Lieu\d:

cont<<endl;

cont<<"p>g: "<<OCLN ({20,15);

cont<<endl ;

cout<<"p<qg: "<< UCLN{15,20);
cout<<endl ;

cout<<"plqg: "< UCLWN(20,15);
retorn O;

._I
._I
._I
._I
ot

Bai 4:

Néu ro6 cac budc thuc hién viéc goi ham chuyen(3 ,A B, C); trong bai
toan thap ha noi.

Gia st ta quy dinh A 1a cdt ngudn, B 1a cot trung gian, C 1a cot dich

Chung ta s€ chia bai toan thanh cac bai toan nho hon. Cu thé cac ban co
thé xem video hudng dan tai day:
https://youtu.be/xCAF_TZUCBS8?list=PLZEIt444jqpC40g_M27gtYCE3t2u4PPDf

Viéc goi ham chuyen(3 ,A B, C);

#include <iostream>
using namespace std;

void chuyen(int n, char nguon, char trunggian, char dich)

{
if(n==1)



cout<<nguon<<"-->"<<dich<<endl;

else

chuyen(n-1,nguon,dich,trunggian);
chuyen(1,nguon,trunggian,dich);

chuyen(n-1,trunggian,nguon,dich);

}

int main()

{
chuyen(3,'A','B','C");

return 0;

woid chuyen (int n, char nguon, char trunggian, char dich)

=

if(n—1)
= {
| cout<<nguon<<"-——>"<<dich<<endl;
= }
el=se

= {

chuyen {(n—1, nguon, dich, trunggian) ;
chuyen (1, nguon, trunggian, dich) ;
chuyen (n—1, trunggian, nguon, dich) ;

B Select "EMNG




Viét mot ham dé quy va mot ham 1ap thuc hién viéc in nguoc chudi
“PASCAL” thiinrala “LACSAP”

D¢ lam duoc bai nay cac ban xem qua vi du sau:

O day chung ta chi sét n>= 0

_"?ﬂld inChuci {(int n) i1 "EACode\Ca
=1
if (n==0})

cout<<{<<endl;

[ ]

el=e

H {

[ R = W ]

(=]

inChuoi (n—1) ;

cout<<n<<endl;

g

el
int main ()
=
inChuoi {10) ;
return O;

Chuing ta thay rang néu n = 0 thi in ra 0 con néu n 16n hon 0 thi goi lai

ham inChuoi voi tham so 1a n-1 roi sau doinran

Vay chung ta thu voi n = 2, n> 0 nén no s€ goi ham inchuoi(l) ham
inchuoi(1) duge goi vai n=1 tiép tuc lai 16n hon 0 nd sé roi vao trudng
hop n=0 va chay cau lénh cout<<0<<endl; dé in

0 ra man hinh.

Sau d6 trd lai ham inchuoi(1) va in 1 ra man hinh, tiép tuc trd lai ham

inchuoi(2) va in 2 ra man hinh vay ta duoc day s6 0,12

Cac ban sua doan chuong trinh trén mot chut



void inChuoi (int n) B EACode\Cau Tr

=5

e
@

if (n=—=0)

cout<<li<<end]l ;

w] 08 D

else

H {

cout<<n<<endl;

| T

inChuol (n—1) ;

[WH]

V)
il

inChuoi (10) ;
return 0;

Cu thé cac ban stra nhu sau cho dong cout<<n<<endl; 1én trudc 1énh
goi ham inChuoi(n-1); chay sé cho két qua day so bi in ngugc nhu hinh

trén.

Chung ta lai phan tich mot chut gia s ¢ ddy minh dung n= 2 cho no bé
bé dé ching ta tinh bing tay.

O main ching ta goi inChuoi(2); vdy ham inChuoei(2) duoc truyén
tham sb la n =2, va tat nhién n!=0 nén s& chay vao khéi 1énh else gip cau
1énh cout<<n<<endl; no s€ in ra man hinh 2 sau d6 goi lai ham
inChuoi(n-1); vdi tham s6 lac nay nho hon inChuoi(2-1); sau d6 khi ham
nay duoc goi no lai chay ham inChuoi(1); va in ra 1 cr trong tu nhu
vay in ra duoc day 2,1,0

Loi dung dic diém nay chung ta s€ in ra chuo6i dao nguoc nhu sau.



void inChuoi {int n, char a[])
=

if (n==0)
cout<<a[0] ; B "ENCodetCau True
else
= {

cout<<a[n] ;
inChuol {(n—-1, a);

-1

int main ()}

=1

char a[] = "PASCAL";
inChuoi (strlenia)-1,a) ;

return O;

Code:
#include <iostream>
#include <string.h>
using namespace std;
void inChuoi(int n, char a[])
{
if(n==0)
cout<<alo];
else
{
cout<<aln];

inChuoi(n-1, a);



}

int main()

{
char a[] = "PASCAL";
inChuoi(strlen(a)-1,a);
return 0;

}

Bai 6: viét ham dé quy thuc hién viéc dém s6 chit sb cia mot s6 nguyén
#include <iostream>
#include <string.h>
using namespace std;

int demSo(int n)

{
if(n<10&&n>-10)
{
return 1;
}
else
{

return demSo(n/10) + 1;



}
int main()
{
cout<<demSo(-9994);
return 0;
}
e sl g
nsing namespace std;
int demSc (int =n)
= e
II- if(n<i0&en>—10) B Select "ENCoc

return 1;
else

retorn demSo(n/fid) + 1;
int main()

cont<<demSo (-3584) ;
retorn O;

PHAN 2: DANH SACH

O phan nay chung ta s& 6n tip vé cac loai danh sach, bao gdm, danh sach lién két
don, danh sach lién két kép, t6i khong dé cap dén danh sach moc 16i vong vi khi
cac ban hiéu rd cac loai danh sach trén thi cai dit danh sach moc 161 vong rat don

gian.



Bai 1: Cho danh sach lién két don véi nut dau dwoc tro béi con tro L nhw hinh
ve

Ve hinh mé ta trang thai cua danh sach trong qua trinh hinh thanh danh sach
nhw hinh dwéi, xudt phat tww danh sach réng

Al




Khoi tao danh sach rong, cho con tro L tro vao NULL

/

Ta thém phan tir ddu tién vao danh sach trude hét ching ta phai tao ra mot phan tir

sau do ta d6 dit liéu va trong nut do, phan t nay duoc quan ly boi

. /
con tro ¢, va trrong next cua nut nay ta gan bang null /

Vi 1a phan tir du tién cta danh sach vay nén chung ta

Chi can gan L =Q

vay chung ta di thém duogc phan tr dau tién vao danh sach

X

bay gio dé thém phan tr thir 2 vao danh sach ching ta cling can phai tao ra mot nut
moi dé chira dit lidu

/

chung ta d6 dir liéu vao nut nay, gan cho truong next bang NULL ./ -

\‘

tiép theo chung ta s& dung mot con trd p dé tim ra nat cudi cung cua danh sach




Sau do ta gan p->Next = Q dé thém phan tir tiép theo vao cudi danh sach

A J4 A ? \ /
Chung ta ctr 1ap lai thao tac nhu vay dé thém cac phan tu vao /
danh sach. _ -

\.

Bai 2: gia sw danh sach luu trir thong tin vé cac sinh vién, moi sinh vién gom,
md sinh vién, ho va tén, nam sinh, diém tong ket, cai dat chwong trinh thuc hién

cac yéu cau sau.

- Khai bdo ciu tric dit ligu danh sach

- Tao mdi danh sach gém 10 phén tir, nhép tw ban phim.

- Hién thi danh sach lén man hinh

- Xoa phan ti¥ ddu tién trong danh sach, hién thi lgi danh sach

- Dém sé sinh vién gioi(diém > 8), kha(diém >7), th( diém > 5), yéu(con lai)

- Xoa phin tw thir 4 trong danh sach, hién thi lai danh sach

- Thém I phin tw vao sau phin tw thi k trong danh sach(k nhap tw ban
phim) hién thi lai danh sach

- Nhdp vao tén mot sinh vién, hién thi thong tin ddy du cia sinh vién vira
nhap

- Sdp xép danh sdach theo chiéu ting dan ciia tén sinh vién

- Thém I sinh vién mdi vao danh sach sao cho trit tw khong thay doi.

- Khai bdo ciu tric dit ligu danh sach



struct SinhVien
{
string msv;
string hoten;
int namsinh;

float diem;

struct Node
{
SinhVien data;

Node *pnext;

¥

- Tao mdi danh sach gom 10 phén tit, nhép tw ban phim.

#include <iostream>
#include <stdio.h>
using namespace std;
int soSvGioi = ©;
int soSvkha = 0;

int soSvTB = 0;



int soSvYeu = 0;

struct SinhVien

{
string msv;
string hoten;
int namsinh;
float diem;
¥

struct Node
{
SinhVien data;
Node *pnext;
¥
typedef struct Node *TRO;
TRO 1;
void create(TRO &1)
{
1 = NULL;
}

void nhapSinhVien(SinhVien sv)

{
cout<<"Nhap MSV: "<<endl;



fflush(stdin);
getline(cin,sv.msv);
cout<<"Nhap Ho Ten: "<<endl;
fflush(stdin);
getline(cin,sv.hoten);
cout<<"Nhap Nam Sinh: "<<endl;
cin>>sv.namsinh;

cout<<"Nhap Dien: "<<endl;

cin>>sv.diem;

}

void xuatSinhVien(SinhVien sv)

{
cout<<"MASV : "<<sv.msv<<endl;
cout<<"HO TEN : "<<sv.hoten<<endl;
cout<<"NAM SINH: "<<sv.namsinh<<endl;
cout<<"DIEM : "<«sv.diem<<endl;
cout<<endl;

}

void add_last(TRO &1, SinhVien x)
{

TRO g = new Node;

g->data = x;

g->pnext = NULL;



if(1==NULL)

{
1 =gq;

}

else

{
TRO p = 1;
while(p->pnext!=NULL)
{

p = p->pnext;

}
p->pnext = q;

}

}
void add_fist(TRO &1, SinhVien x)

{

Node *gq = new Node;
g->data = x;
if(1==NULL)

{

g->pnext = NULL;

1l =q;



else

g->pnext = 1;

1 =q;

void themVaoViTriK(TRO &1, int k, SinhVien x)

{

if(k==0)
{
add_fist(1l,x);
}
Node *p = 1;
Node *gq = new Node;
g->data = x;
int 1 = 9;

while(p->pnext!=NULL)
{
i++;

if(k==1)



g->pnext = p->pnext;
p->pnext = q;
return;

}

p=p->pnext;

}
add last(1,x);

}
void duyetDanhSach(TRO 1)

{
while(1!=NULL)

{
if(l->data.diem>8.0)

{

soSvGioi++;

}
else if(l->data.diem>7)

{

soSvKha++;



else if(l->data.diem>5)

{

SOSVTB++;
}
else
{

soSvYeu++;
}

xuatSinhVien(l->data);

1 = 1->pnext;

void xoaFist(TRO &1)

{
TRO g = 1;
1l = 1->pnext;
delete q;

}

void xoaPhanTuThuK(TRO &1, int k)

{



int i= 0;
Node * p = 1;

while(p->pnext!=NULL)

{
i++;
if(i==k)
{
Node *q = p->pnext;
p->pnext = p->pnext->pnext;
delete q;
}
p=p->pnext;
}
}
int main()
{
TRO 1;

SinhVien a;
a.diem = 10;
a.hoten = "son";
a.msv = "1010";
a.namsinh = 1997;

create(l);



for(int i =0;i<10;i++)
{
a.namsinh = i;
add_last(l,a);
//add_fist(1l,a);
}
duyetDanhSach(1);
//xoaFist(1);
//xo0aPhanTuThuK(1,2);
a.hoten = "THEM VAO";
themVaoViTrikK(1l,1,a);

cout<<"\\n XOA"<<endl;

duyetDanhSach(1l);
return 0;
}
bé quy: Chuyen thap HN

#include<conio.h>
#include<stdio.h>
#include<iostream>
using namespace std;
void nhap(int &n)

{

cout<<"Moi ban nhap
n:";
cin>>n;

}

int chuyen(int n, int a, int
b, int ¢)
{
if(n==1) cout<<"\n chuyen
dia tu cot"<<a<<"sang cot
"<<b;
else
{
chuyen(n-1,a,c,b);
chuyen(1,a,b,c);




void nhap(int &m,int &n)
{
cout<<™ Moi ban nhap
m:"; cin>>m;
cout<<"Moi ban nhap
n:"; cin>>n;
}
int Acker(int m,int n)
{
if(m==0) return n+1;
if(n==0) return
Acker(m-1,1);
else return
Acker(m-1,Acker(m,n-1));
}

int GiagiThua(int n)

{
if(n==0) return 1;
else return n*GT(n-1);
}
int FI(int n)
{
if(n<=2) return 1;
return FI(n-2)+FI(n-1);
}

int demsochuso(int n)

{
if(n<10) return 1;

return
demsochuso(n/10)+1;

}

chuyen(n-1,c,b,a);

}

int

{

cua'

cua

cua

la:’

la:’

}

}

main()

int m,n;

//nhap(n);
nhap(m,n);
//cout<<" Giai thua

'<<n<<" la:"<<GT(n);

//cout<<"\n Ket qua Fibo
"<<n<<"la:"<<FI(n);
//cout<<"\n Dem so chu so

"<<n<<"

‘<<demsochuso(n);

//chuyen(n,1,2,3);
cout<<"Ket qua cua Acker

'<<A(m,n);

return 0;




Sap x€p va tim kiém:
#include<conio.h>
#include<stdio.h>
#include<iostream>
#include<iomanip>
#include<string.h>
#include<math.h>
using namespace std;
struct node
{
int key;
node *left, *right;
RS
void insert(int x, node

*&t)
{
if(t==NULL)
{
t=new node;
t->key=x;
t->left=NULL;
t->right=NULL;
}

else if(x<t->key)
insert(x,t->left);

else insert(x,t-
>right);
}
void nhap cay(node *&t)
{

int n,x;

t=NULL;

cout<<"Nhap so nut:
cin>>n;

for(int i=1;i<=n;i++)

{

)

void nhap mang(int a[],int &n)

{
do

{
cout<<"Nhap so phan tu
cua mang:";
cin>>n;
}
while(n<=0]||n>=100);
for(int i=0;i<n;i++)
{
cout<<"™ Nhap phan tu
thu"<<i+1<<":
"<<Ma["kkicc" =",
cin>>a[i];
}

}

void hien mang(int a[],int n)

{
for(int i=0;i<n;i++)

cout<<a[i]«<" ";

}

void sx_chontang(int a[],int

n)

{
int i)j)tg)m;
for(i=0;i<n;i++)

{ .
m=1i;
for(j=i+1;j<n;j++)
if(a[jl<a[m]) m=3;

if(m!=1i)

{
tg=al[i];
a[i]=a[m];

a[m]=tg;




cout<<"Nhap nut thu
"egiek" "
cin>>x;
insert(x,t);
}
}
void hiencay( node *&t)
{
if(t!=NULL)

{
hien(t->left);

cout<<t->key<< 5
hien(t->right);

}
}
void chentang(int
al[],int n)
{

int i,j,tg;
for(i=1;i<n;i++)

{
j=i-1;
tg=a[i];
while((j>=0)&&a[j]>tg)
{
a[j+1]=a[3j];
J--5
}
a[j+1]=tg;
}
}
void noibottang(int a[],int
n)
{

int i,j,tg;
for(i=0;i<n-1;i++)
for(j=n-1;3j>i;j--)

}
}
void phandoan(int 1,int
r,int a[])
{
if(l<r)
{
int i:ij)tg;
x=al[ (1+r)/2];
i=1;j=r;
while(i<=3)
{
while(a[i]<x) i++;
while(a[j]>x) j--;
if(ic=j)
{
tg=a[i];
a[i]=a[]l;
a[j]=tg;
i+453--;
}
}
phandoan(1l,j,a);
phandoan(i,r,a);
}
}




if(a[j]<a[j-1])

{
tg=aljl;
a[jl=alj-1];
} al[j-1]=tg;

}

void noibotcaitientang(int
a[],int n)

{
int i=0,j,tg,d;
while(i<n-1)
{
d=n;
for(j=n-1;3j>i;j--)
if(a[jl<al]-1])
{
tg=al[jl;
a[j]=a[j-1];
a[j-1]=tg;
d=3;
}
i=d;
}
}
Vun déng
void push(int i,int a[],int
n)
{
int j,tg=a[i];
while(i<=n/2-1)
{
j=2%i+1;
if((j<n-
1)&&(a[j]<a[]j+1]))
J++;
if(a[j]>tg)

{

void mpass(int a[],int b[],int

n,int 1)

{
int i,7j; i=-1;
while(i+2*1<n)
{

merge(a,i+l,i+1,i+2*1,b);
i+=2%*1;
}
if(i+l<n-1)
merge(a,i+l,i+1l,n-1,b);
else for(j=i+1;j<n;j++)
b[jl=aljl;
¥
void mergesort(int a[], int n)
{
int 1,b[100];
1=1;




a[il=a[3];
1=];
}
else
n=i;
}
ali]=tg;

}

void vundong(int a[],int n)
{
int i,tg;
for(i=n/2-1;i>=0;i--)
push(i,a,n);
for(i=n-1;i>0;i--)

{

tg=alo];
a[@]=ali];
a[i]=tg;
push(@,a,i);
}
}
Hoa Nhap

void merge (int a[],int
dl,int cl1,int c2,int b[])
{
int i,3j,k;
i=d1;k=d1l;j=cl+1;
while((i<=c1)&&(j<=c2))
if(a[i]<al]])
b[k++]=a[i++];
else b[k++]=a[j++];
while(i<=c1)
b[k++]=a[i++];
while(j<=c2)
b[k++]=a[]j++];
}

while(1l<n)
{
mpass(a,b,n,1l); 1=2*1;
mpass(b,a,n,1l); 1=2*1;
}

}
void mpass2(int a[],int

b[],int n,int &d)

{
int cl1,c2,i=-1,j;
d=0;
do{

cl=i+1;

while((a[cl]<=a[c1l+1])&&(cln-
1)) cl++;
if(cl<n-1)
{
c2=cl+1;

while((a[c2]<=a[cl1l+1])&&(c2<n-
1))c2++;

merge(a,i+l,cl,c2,b);
i=c2;d=1;
}

else {

for(j=1i+1;j<n;j++)
b[j]=a[]j];i=n;
}
}

while(i<n);

int tk_nhiphan(int x,int
al[],int n)




void mergesort2(int a[],

int n)
{
int b[1e0],d;
do
{
mpass2(a,b,n,d);
mpass2(b,a,n,d);
}
while(d!=0);
}
Tim kiém
int TuanTu_cs(int x,int
a[],int n)
{
int i=0;
while(i<n&&a[i]!=x) i++;
if(i<n) return 1;
return 0;
}

Int TT_CS _CT(int x,int
al[],int n)

{
int i=0;
a[n]=x;
while(a[i]!=x) i++;
if(i<n) return 1;
return 0;
}
int tkttdasap(int x,int
al[],int n)
{
int i=0;
a[n]=x;
while(a[i]<x) i++;
if(i<n&&a[i]==x) return
1;

int 1=0,r=n-1,m;
while(l<=r)

{
m=(1+r)/2;
if(a[m]==x) return 1;
if(a[m]>x) r=m-1;
else 1=m+1;

}

return 0;

}

int tknp_dq(int x,int a[],int
l,int r)
{
if(r<1l) return 0;
int m=(1+r)/2;
if(a[m]==x) return 1;
if(a[m]>x) return
tknp_dq(x,a,1l,m-1);
return tknp_dq(x,a,m+1,r);
}
int tk_caynp(int x,node *t)

{
while(t!=NULL)

{
if(t->key==x) return
1;
if(t->key>x) t=t-
>left;
else t=t->right;
}
return 0;
}
int tk_cay_npdq(int x, node
{

if(t==NULL) return 0;
if(t->key==x) return 1,




return 0;

}

int tuantu_dequy(int x,int

al[],int n)

{
if(n==0) return 9;
if(a[n-1]==x) return 1;
else return

taunt_dequy(x,a,n-1);

}

int main()
{
int a[le@],b[160],n,X;
//nhap(a,n);
nhap(t);
cout<<"Mang vua nhap
la: \n";
//hien(a,n);
hien(t);
//chontang(a,n);

//chentang(a,n);
//noibottang(a,n);

//noibotcaitientang(a,n);
//phandoan(@,n-1,a);
//vundong(a,n);
//mergesort(a,n);
//mergesort2(a,n);
//cout<<"\n Mang sau

khi sap xep la:\n";

// hien(t);
cout<<"Nhap x:";
cin>>x;

if(t->key>x) return
tk_cay_npdq(x,t->left);
return tk_cay_npdq(x,t-
>right);
}

NHAP n Phan T&r méc ndi don
void nhap_n(dssv*&l, int n)

{

dssv *q;
l=new dssv;
q=1;

cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(1-
>ptu.masv);
cout<<"Nhap ho
ten:";fflush(stdin);
gets(1l->ptu.hten);
cout<<"Nhap diem trung
binh:";
cin>>1->ptu.dtb;
int d=1;
while(d<n)
{
g->next=new dssv;
gd=g->hext;
cout<<"Nhap ma sinh
vien:";
fflush(stdin);gets(q-
>ptu.masv);
cout<<"Nhap ho ten:";




//int
v=timkiemlap(x,a,n);
//int
v=timkiemcaitien(x,a,n);
//int
v=tkttdasap(x,a,n);
//int
v=timkiemdequy(x,a,n);
//int v=tknp(x,a,n);
int v=tkcnp(x,t);
//int v=tkcnpdq(x,t);
if(v==1) cout<<"Tim
thay x";
else cout<<"Khong tim
thay x";
return 0;

}

fflush(stdin);gets(qg-
>ptu.hten);
cout<<"Nhap diem trung
binh:";
cin>>q->ptu.dtb;
d++;
}
g->next=NULL;




Méc néi don:
#include<iostream>
#include<conio.h>
#include<stdio.h>
#include<string.h>
#include<iomanip>
#include<stdlib.h>
using namespace std;
struct svien

{
char masv[10];
char hten[20];
float dtb;

}s

struct dssv

{
svien ptu;
dssv *next;

}*1;

void nhap(dssv *&1)

{

dssv *q;
char s[10];
l=new dssv; g=1;
cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(1-
>ptu.masv);
cout<<"Nhap ho
ten:";fflush(stdin);gets(1l-
>ptu.hten);
cout<<"Nhap diem trung
binh:";cin>>1->ptu.dtb;
cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(s);
while(strcmp(s,""))
{
g->next=new dssv;
g=q->next;

void hien(dssv *1)

{

cout<<setw(40)<<"DANH
SACH SINH VIEN \n";
cout<<setw(10)<<"Ma
sv'<<setw(20)<<"ho
ten"<<setw(20)<<"diem
tb"<<"\n";
while(1!=NULL)
{
cout<<setw(10)<<1-
>ptu.masv<<setw(20)<<1-
>ptu.hten<<setw(20)<<1-
>ptu.dtb<<"\n";
1=1->next;
}
}
void sapxepgiam(dssv *&1)
{
dssv *p,*q;
svien tg;
if(1!=NULL)
{
p=1;
while(p->next!=NULL)
{
g=p->next;
while(q!=NULL)

{
if(p-
>ptu.dtb<qg->ptu.dtb)
{
tg=q-
>ptu;
q_
>ptu=p->ptu;
p_
>ptu=tg,;




strcpy(g-
>ptu.masv,s);

cout<<"Nhap ho
ten:";fflush(stdin);gets(q-
>ptu.hten);
cout<<"Nhap diem
trung binh:";cin>>q->ptu.dtb;
cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(s);
}
g->next=NULL;

}
void xoadau(dssv *&I1)
{
if(1!=NULL)
{
dssv *p=1;
1=1->next;
delete p;
}
}

void xoacuoi(dssv *&l)

{

if(1!=NULL)
if(1l->next==NULL)
{
delete 1;
1=NULL;
}
else
{

dssv *p=1,*q;
while(p->next-
>next!=NULL)
p=p->next;
g=p->next;
p->next=NULL;
delete q;

g=qg->next;

p=p->next;

void xoasaptang(dssv *&1)
{
dssv *q;
while(1!=NULL&&1-
>ptu.dtb<5.0)
{ g=1;1=1->next;
delete q;
}
}
void loailapma(dssv *&1)
{
if(1!=NULL)
{
dssv *p=1,*q;
while(p->next!=NULL)
{
q=p;
while(qg-
>next!=NULL)

if(!strcmp(p->ptu.masv,qg-
>next->ptu.masv))
{
dssv *r=q-
>next;




}

void xoasapgiam(dssv *&1)
{
dssv *p;
if(1!=NULL)
{
if(1l->ptu.dtb<5.0)
1=NULL;
else
{
p=1;
while(p-
>next!=NULL&&p->next-
>ptu.dtb>=5.0)
p=p->next;
p->next=NULL;

g->next=r-
>next;
delete r;
}
else
g=qg->next;
if(p-
>next!=NULL)
p=p->next;

}
}
}
void xoa_k(int k, dssv *&1)
{
dssv*qg=1, *p;
int d=0;
while(d<k-2)
{g=g->next;d++;}
p=q->next;
gd->next=p->next;
delete p;
}

void chendau(dssv *&l1)
{

dssv *p;

p=new dssv;

cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(p-
>ptu.masv);

cout<<"Nhap ho
ten:";fflush(stdin);gets(p-
>ptu.hten);

cout<<"Nhap diem trung
binh:";cin>>p->ptu.dtb;

p->next=1;

1=p;
}

void chencuoi(dssv *&l)

{

void chentang(dssv *&l)
{
dssv *p=new dssv;
cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(p-
>ptu.masv);
cout<<"Nhap ho
ten:";fflush(stdin);gets(p-
>ptu.hten);
cout<<"Nhap diem trung
binh:";cin>>p->ptu.dtb;
if(l==NULL| |p-
>ptu.dtb<=1->ptu.dtb)
{
p->next=1;
1=p;




dssv *p;
p=new dssv;
cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(p-
>ptu.masv);
cout<<"Nhap ho
ten:";fflush(stdin);gets(p-
>ptu.hten);
cout<<"Nhap diem trung
binh:";cin>>p->ptu.dtb;
p->next=NULL;
if(1==NULL)
1=p;
else
{
dssv *qg=1;
while(qg->next!=NULL)
gd=q->next;
g->next=p;

else
{
dssv *qg=1;
while(q-
>next!=NULL&&qg->next-
>ptu.dtb<p->ptu.dtb)
gd=q->next;
p->next=qg->next;
g->next=p;

}
}
void chen_R(int k, dssv *&1)
{
dssv *p=new dssv, *qg=1;
cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(p-
>ptu.masv);
cout<<"Nhap ho
ten:";fflush(stdin);gets(p-
>ptu.hten);
cout<<"Nhap diem trung
binh:";cin>>p->ptu.dtb;
int d=0;
while(d<k-1)
{gq=g->next;d++;}
p->next=qg->next;
q->next=p;




void chengiam(dssv *&l)
{

dssv *p=new dssv;

cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(p-
>ptu.masv);

cout<<"Nhap ho
ten:";fflush(stdin);gets(p-
>ptu.hten);

cout<<"Nhap diem trung
binh:";cin>>p->ptu.dtb;

if(1==NULL| |p-
>ptu.dtb>=1->ptu.dtb)

{
p->next=1;
1=p;

}

else

{
dssv *qg=1;
while(q-

>next!=NULL&&qg->next-
>ptu.dtb>p->ptu.dtb)
gd=q->next;
p->next=q->next;
g->next=p;

}
}
void daochieu(dssv *&1)
{
if(1!=NULL)
{
dssv *p=1,*qg=NULL;
while(1l->next!=NULL)
{
1=1->next;
p->next=q;
q=p;

void nhap_makhongtrung(dssv
*&1)
{
dssv *q;
char s[10];
l=new dssv;
q=1;
cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(1-
>ptu.masv);
cout<<"Nhap ho
ten:";fflush(stdin);gets(1-
>ptu.hten);
cout<<"Nhap diem trung
binh:";cin>>1->ptu.dtb;
cout<<"Nhap ma sinh
vien:";fflush(stdin);gets(s);
while(strcmp(s,""))
{
dssv *p=1;
while(p!=9&&strcmp(p-
>ptu.masv,s)) p=p->next;
if(strcmp(p-
>ptu.masv,s))
{
g->next=new dssv;
d=q->next;
strcpy(g-
>ptu.masv,s);
cout<<"Nhap ho
ten:";fflush(stdin);gets(q-
>ptu.hten);
cout<<"Nhap diem
trung binh:";cin>>qg->ptu.dtb;
}
else cout<<"Ma trung
\n";
cout<<"Nhap ma
sv:";fflush(stdin);gets(s);




}

1->next=q;

p=1;

}
g->next=NULL;




