Cao dang Cong nghé Théng tin Tp. HO6 Chi Minh
Khoa Cong nghé Thong tin

BAI TAP THUC HANH

MON CAU TRUC DU LIEU & GIAI THUAT

1. SO tin chi: 01 (45 tiét)

2. Ngon nglr cai dat C

3. Phan bé: 4 tiét/ tudn

Tua ~
NOi dung thuc hanh Ghi cha

n

On tap kién thlc vé 1ap trinh C: Bai tap
1

1
2 | Tim kiém: Bai tap 2, 3 Hinh th(c ki€m tra gilta ky do
3 Tlv,m klfm: 1\3.311 I@P 4 GVHD quyét dinh trong qua trinh
4 Sap xep: Bai tap S
5 | S&p xép: Bai tap 5 hoc thuc hanh cla SV, GVHD cé
6 Danh sdch lién k&t don: Bai tap 7 thé cho thém bai tap bb sung néu
7 | Danh séch lién k€t don: Bai tap 7 &y cAn thidt vi con thdi eian
8 | Danh sach lién két don: Bai tap 8, 9 Y 8
9 | Danh sich lién két don: Bai tap 10
10 | Cay nhi phan tim ki€m: Bai tap 10

4. Danh sach bai tap

Phan I: Bai tap 6n

Bai 1: Viét cac chuong trinh sau bang phuong phap thu tuc ham:

1. Nhap vao mang mOt chi€u sO nguyén, in ra man hinh phan t0 c¢6 gid tri nhd nhat

(khai bdo mang theo hai cdch: kiu tinh va ki€u ddng).

2. Nhép vao toa d0 2 di€m trong mat phang, tinh khodng cich gilta 2 di€m va in két

qua (ding ki€u dir liéu cé cdu triic).
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3. Nhap vao danh sich sinh vién, in ra nh{ing sinh vién c6 di€m trung binh >=5 va cho

bi€t sO 1uong sinh vién nam. Thong tin cla mOi sinh vién gbm: ma s, ho tén, di€ém

trung binh va gidi tinh.

Phan II: Bai tdp tim ki€m va sap x€p trén mang

Bai 2: Viét chuong trinh cai dat 2 gidi thudt tim ki€m: tuy€n tinh va nhi phan

(gid sU ddy s6 ddu vao cd thiI tU ting dan).

Hudne dan: Xay dung cdc him sau:

i) Tao ngdu nhién mang mot chi€u s nguyén c6 th(f tu ting dan gdm N phan tr
cho trudc: void PhatSinhMangTang(int a[], int N)
ii) Xem mang phat sinh: void XuatMang(int a[], int N)
iii) Tim tuy€n tinh: int TimTuyenTinh(int a[], int N, int X)
iv) Tim nhi phan: int TimNhiPhan(int a[], int N, int X)
v) Ham chinh (main()):
- Phat sinh mang ting a vGi kich thudc N cho trudc (khong phdi sap x€p).
- Xuat mang xem k€t qud pht sinh.
- Nhap gi4 tri can tim x.
- Tim x theo 2 phuOng phap.

- In k€t qua tim: N€u tim thdy thi cho bi€t vi trf tim thdy, ngugc 1ai in két qua

khong tim thdy cho tUng phuong phap.

Bai 3: BG sung Bai 2 sao cho chuong trinh phdi xdc dinh dugc sO 1an so sdnh va

vi trf tim th@y (n€u c6) cla phan t& can tim (gid sU day s6 ddu vao cé th(r tU ting

dan).

G0i v: Thay d6i 2 hAm tim trong Bai 2 nhU sau:

i) Tim tuy€n tinh c6 chén vao gi4 tri ss tinh sO 1an so sanh vGi phan t& can tim:

ii) Tim nhi phan c6 chén vao gid tri ss tinh sO 1an so sanh v&i phan tU can tim:

int TimTuyenTinh(int a[], int N, int X, int &ss)

int TimNhiPhan(int a[], int N, int X, int &ss)
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iii) Ham chinh (main()):
- Phat sinh mang ting a vGi kich thudc N cho trudc (khong phdi sap x€p).
- Xuat mang xem k&t qua phat sinh.
- Nhap gi4 tri can tim x
- Tim x theo 2 phuOng phap

- In k€t qua tim: GOm vi tri (n€u tim thay x) va sO 1an so sinh cho tUng

phuOng phap.

Bai 4: Cdi tién Bai 3 sao cho: Néu diy khong c6 th( tu thi 4p dung phuong phap

tim tuy€n tinh, ngUgc 1ai day c6 th( tU thi 4p dung phudng phap tim nhi phan.

Hudne dan: X6a ham PhatSinhMangTang vi bO sung thém mOt s® ham sau:

i) Tim nhi phin cho truGng hgp diy gidm dan (truOng hop dady ting dan sU dung
lai ham TimNhiPhan O Bai 3):
int TimNhiPhan2(int a[], int N, int X, int &ss)
ii) Ki€ém tra xem mang cé th( tu ting? (trd vé€ true: néu ting, ngudc 1ai trd vé
false)
bool KiemTraTang(int a[], int N)
iii) Ki€m tra xem mang c6 th( tU gidm? (trd vé true: néu gidm, nguagc 1ai trd vé
Jfalse)
bool KiemTraGiam(int a[], int N)
iv) Phét sinh mang ngdu nhién, sao cho c6 thé ting, gidm hodc ngdu nhién
void PhatSinhMang(int a[], int N)
v) Ham chinh (main()):
- Phét sinh mang a v&i kich thudc N cho trudc.
- Xuat mang xem k€&t qud phit sinh.
- Nhap gi4 tri can tim x
- Ki€m tra néu mang c6 th( tU ting thi g0i ham TimNhiPhan

Ngudc 1ai, néu mang c6 th( tU gidm thi goi ham TimNhiPhan2

TruGng hgp con 1ai thi g0i ham TimTuyenTinh (mdng khong cé th(r tu)
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- In két qua nhu Bai 3

Bai 5: Cai dat cac gidi thudt sap x€p theo cdc phuong phap:
1. Chon truc ti€p.

Chen truc tiép.

DGi cho truc tiép.

N&i bot.

A

Quicksort.

Theo cac yéu cau sau:
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* Yéu cau 1:

- DU liéu th phdt sinh ng@u nhién

- Inra két qud chay tling bulc cla tling gidi thudt.

- Tinh s6 18n so sdnh va s6 phép gdn cUa tlng gidi thudt.

* Yéu cau 2:

- DU liéu thW phdt sinh c6 th( tU ting dan

- In ra két qua chay tlmg budc cUa tUng giai thudt.

- Tinh s6 18n so sdnh va s6 phép gdn cUa tUng gidi thudt.

* Yéu cau 3:

- DU liéu thU phdt sinh c6 th(r tu giam dan.

- Inra két qua chay tling budc cUa tlng giai thuét.

- Tinh s6 18n so sdnh va s6 phép gdn cUa tUng gidi thudt.

Lap bang sau cho cic trudng hop (yéu cau 1, 2, 3) khi chay chuong trinh (dir

liéu phit sinh khong duéi 3.000 phén t):

Truong hop
TOt nhat (ddy ting) | X8u nhat (ddy gidm) | Diy ngdu nhién
Stt | Phuong phap "g871en ['S6 phép | S6 phép | SO phép | SG phép | S6 phép
so sanh gan so sanh gan so sénh gan
1 | Dabicho truc ti€p
2 | Chon truc ti€p
3 | Chen truc ti€p
4 | NGibot
5 | QuickSort

Bai 6: Cho mdng 1 chi€u qudn 1y thong tin céc sinh vién cla 1 18p hoc (t6i da 50

sinh vién). MOi sinh vién gbm céc thong tin: MSSV, ho va tén, gidi tinh, dia chi va

di€ém trung binh. Viét chuong trinh thuc hién cdc yéu cau sau:

1.
2.
3.

Nhap céc sinh vién vao danh sach.

In ra danh sach sinh vién.

X6a 1 sinh vién vGi mi sO x cho trudc khdi danh sach.

Sap x€p danh séch sinh vién theo th(r tu ting dan cUa di€m trung binh (Ding gidi

thudt sdp x€p cheén truc tiép).
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5. Sap x€p danh sich sinh vién theo th( tu ting dan cUa ho va tén (Ding gidi thudt sap

x€p chon truc tiép).

Hudng dan:
i) Khai bdo cdu tric thong tin sinh vién:
struct ttsinhvien
{ char MSSV[10], hoten[30];
int gioitinh; //1: nI, 0: nam
char diachi[50];
float dtb;
1
typedef struct ttsinhvien SINHVIEN;
ii) Viét cdc ham sau:
void Nhap1SV(SINHVIEN &sv); //Nhap thong tin 1 sinh vién
void NhapDSSV(SINHVIEN dssv[], int &n); /Nhap danh séch sinh vién
void Xuat1SV(SINHVIEN sv); //Xudt thong tin 1 sinh vién
void XuatDSSV(SINHVIEN dssv[], int n); //Xuat danh sich sinh vién
int TimSV(SINHVIEN dssv[], int n, char maso[]); //Tim sinh vién
void XoaSV(SINHVIEN dssv[], int n, char maso[]); /Ham x6a
void SapTheoDTB(SINHVIEN dssv[], int n); /Sap x€p theo di€m tb
void SapTheoHoTen(SINHVIEN dssv[], int n); //Sép xép theo hO tén
void Hoanvi(SINHVIEN &a, SINHVIEN &b); // Hoén vi 2 sinh vién
Luu y: Ding ham stricmp() d€ so sanh 2 chu0i
111) Ham chinh (main()):
- Nhap danh sich sinh vién.
- Xudt danh sich.
- Nhap mi s0 sinh vién (x) can x6a.
- X0a x.
- Xem k€t qua sau khi xéa.

- Sap x€p theo di€ém trung binh, xudt va xem két qua.

- Sap x€p theo ho tén, xudt va xem két qua.
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Phan III: Bai tap danh sach lién két

Cau triic tdng quat cla chuong trinh:

Khai bao céac thw vién ham

v

Khai bao cau tric biéu dién danh
sach lién két

v

Khai bao cac nguyén mau ham

v

Ham main()

Kh@i tao danh sach
Tao danh sach

Xtr ly danh sach
Huly danh sach

v

Cai dat cac ham con

Chuong trinh m&u: Nhdp va xuat danh sach lién két don cac s nguyén

#include <iotream.h>
#include <stdlib.h>
struct ttNODE
{

int Data;

struct tNODE *pNext;
i
typedef struct ttNODE NODE;
struct ttList
{

NODE *pHead, *pTail;
iy
typedef struct ttList LIST;

void KhoiTao(LIST &l1);
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void
NODE
void
void
void

void

void

{

}
void

{

b
NODE

{

Huy (LIST &1);

*TaoNode (int x);
ThemDau(LIST &1, NODE *p);
Nhap(LIST &1);

Xuat (LIST 1),

main()

LIST 1;
Nhap(l);
cout<<"\nDanh sach vua nhap: ";
Xuat(1l);
Huy (1) ;

KhoiTao(LIST &l)

1.pHead=1.pTail=NULL;

Huy (LIST &1)

p = new NODE;
while(1l.pHead)

{
p=1.pHead;
1.pHead=1.pHead->pNext;
delete p;

}

*TaoNode(int x)

NODE *p;
p=new NODE;
if(p==NULL)
{

cout<<"Khong cap phat duoc vung nho, ket thuc";

exit(0);
}
p->Key=x;
p->pNext=NULL;

return p;
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void ThemDau(LIST &1, NODE *p)
{
if(1l.pHead==NULL)

{
1.pHead=1.pTail=p;

else

p->pNext=1.pHead;
1.pHead=p;

}
void Nhap(LIST &l1)

{
int x;
NODE *p;
KhoiTao(1l);
do{
cout<<"Nhap gia tri vao danh sach (Nhap 0 ket thuc): ";
cin>>x;
if(x==0)
{
break;
}
p=TaoNode(Xx);
ThemDau(l,p);
Jwhile(true);
}
void Xuat(LIST 1)
{
NODE *p=l.pHead;
while(p)
{
cout<<p->Key<<” “;

p=p->pNext;
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Bai 7: Cho danh séach lién két don gdm cac phan t 1a s6 nguyén, viét chuong
trinh thuc hi€n céac yéu cau sau:
1. Thém mOt phan t& vao dau danh sich.
void ThemDau(LIST &1, NODE *p);
2. Xuat danh sich ra man hinh.

void Xuat(LIST 1);

3. Liét ké c4c phan t mang gi4 tri chan.

void XuatChan(LIST &)
{
NODE *p=LpHead;
while(p)
{
Néu p->Key chan
{
in gid tri p->Key
/
p=p->pNext;
/
/
4. Tim phan t c6 gid tri 16n nhat.
NODE *TimMax(LIST 1)
{

NODE *max=l.pHead;

Jor(NODE *p=l.pHead->pNext; p; p=p->pNext)

{
Néu gid tri cla max < gid tri cUa p thi
{
gdn lai max =p
/
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}

return max,
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5. P€m s6 lugng sO nguyén tO trong danh sach.
int LaSNT (int x); /Ki€m tra x c6 phdi 12 sO nguyén tO
int DemSNT(LIST 1);/D€m s06 1uong sO nguyén tO trong danh sich
6. Thém phan t ¢ gid tri nguyén X vao trudc phan t( cé gid tri chan dau tién trong
danh sich. Néu khong c6 phan t(f chan thi thém vao dau danh sich.
NODE *TimChanDau(LIST 1);//Tim chan dau trong danh sach
void ThemkTruocp(LIST &I, NODE #*p, NODE *Kk);//Thém k vao truGc p
void ThemXTruocChanDau(LIST &1, int X)//Thém X vao trudc chan dau
{ NODE *k=TaoNode(X);//Phdn tUf cdn thém
NODE *p=TimChanDau(l);//Node cé gid tri chan dau tién

if(p==NULL)
{
ThemDau(l, k);
/
else
{
ThemkTruocp(l, p, k);
/

/

Vi du cdch st dung ham ThemXTruocChanDau()

void main()
{

LIST I;

nt x;

Nhap(l);

cout<< “Danh sach vua nhap: \n”;

Xuat(l);

cout<< “WnNhap gia tri can them vao truoc chan dau: “;

cin>>x;

ThemXTruocChanDau(l, x);
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cout<< ‘“\mDanh sach sau khi them vao truoc chan dau:\n";
Xuat(l);
/

7. Thém phan tU c¢6 gid tri nguyén X vio sau phan tl c6 gid tri 1€ cudi cung trong danh

sach. N€u khong c6 phan t(r 1€ thi thém vao cudi danh sich.
NODE *TimLeCuoi(LIST 1);//Tim 1& cuGi cuing trong danh séch
void ThemCuoi(LIST &I, NODE *p);//Thém p vao cudi danh sich
void ThemkSaup(LIST &1, NODE *p, NODE *k);//Thém k vao sau p
void ThemXSauLeCuoi(LIST &1, int X);//Thém X vao sau 1& cudi
8. Xéa phan t& nhd nhat trong danh sich (N€u tring chi x6a phan t& nhd nhat dau
tién).
NODE *TimMin(LIST 1);//Tim node c6 gi4 tri nhd nhat
void XoaDau(LIST &l);//X6a node dau cUa danh sich
void Xo0aCuoi(LIST &I);//X6a node cudi clla danh sach
void Xoap(LIST &1, NODE *p);//X6a node p
void XoaMin(LIST &I);//X6a phan t(f nhd nhat trong danh sich
9. Nhap vao phan t& X, x6a phan t& ding sau va dUng trudc phan t& X trong danh
sach.
NODE *TimX(LIST 1, int X);//Tim X
void XoakTruocp(LIST &I, NODE *p, NODE *k);//X6a k trudc p
void XoakSaup(LIST &I, NODE *p, NODE *q);//X6a k sau p
10. Tach danh sach thanh 2 danh sach, sao cho:
- Danh sich th(r nhat ch(ta cdc phan t( 14 sO nguyén tO.
- Danh sach th(r hai ch(ta cic phan tU con 1ai.
void Tach(LIST I, LIST &I1, LIST &I2)
{
KhoiTao(l1);
KhoiTao(12);
NODE *p=LpHead, *pAdd,
while(p)
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int k = p->Key;
pAdd=TaoNode(k);

Néu k la s6 nguyén t6 thi

{

ThemDau(ll, pAdd);
/
Nguoc lai
{

ThemDau(l2, pAdd);
/

p tr6 dén node ké tiép

Bai 8: Cho 2 danh sich lién két don 11 va 12 gdm cac phan ta 1a s6 nguyén, viét

chuong trinh thuc hién cic yéu cau sau:

1.

Sap x€p 11 va 12 ting dan.

void SapXep(LIST &l);

NGi 11 va 12 thanh 13 sao cho 13 van c6 th(f tu ting dan.
void Noi(LIST 11, LIST 12, LIST &13);

Bai 9: Cho danh sach lién k€t don qudn Iy théng tin cUa céc sinh vién cla 1 16p

hoc (t6i da 50 sinh vién). MOi sinh vién gOm cac thong tin: MSSV, ho va tén, gidi

tinh, dia chi va di€m trung binh. Vi€t chuong trinh thuc hién céc yéu cau sau:

1.

Thém 1 sinh vién vao danh sach.

2. Inra danh sich sinh vién.

3. Xoa 1 sinh vién v3i MSSV cho trudc khoi danh séch.
4.
5

Sap x€p danh sdch sinh vién theo th( tu ting dan cUa di€m trung binh.

. Liét ké c4c sinh vién c6 di€m trung binh >=5.0.
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6.
7.

DEm s06 1ugng sinh vién nam.

Cép nhat di€m trung binh cla mOt sinh vién thong qua mi sO sinh vién.

Bai tp lam thém 1: Dung danh sach lién két don dé bi€u dién 2 s6 16n (sd c6

vai chuc chit s6 trd I1én), vi€t chuong trinh thuc hién cac yéu cau sau:

1.
2.
3.
4.

COng
Tru
Nhan
Chia

hai sO trén.

Bai tap lam thém 2: Cai dat lai cau 1 cla phan II dung danh sich lién két kép.

Phan IV: Bai tap ciy nhi phan tim ki€m

Bai 10: Khai bao cau tric dit li€u cay nhi phan va viét chuong trinh thuc hién

cac yéu cau sau:

1.
2.

o 2o kW

Nhap va duyét ciy theo cdc th(r tu: trudc, gilra va sau.
Tim node c6 gia tri x trén ciy.

Tim node c6 gid tri nhd nhat.

Tim node c6 gid tri 16n nhat.

Tinh d0 cao cUa ciy.

DPém s0 nit 14 cUa cay.

Dém s0 niit c6 diing 2 ciy con.

Pém s nit ¢6 diing 1 ciy con.

X6a nut 6 gia tri x.

Bai tdp lam thém:Viét chuong trinh tao va tra cltu tir di€n Anh - Viét don

rd

gian.
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