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DAP AN PE THI CHINH THUC (Pdp an - thang diém gom 04 trang)
Th
Cau Noi dung ,?ng
diem
Thé nao 14 bai ton tim kiém? 0.5
Viét thuat toan tim kiém tuan tu 0.5
1
V& so @6 thuat toan tim kiém tuan tu 0.5
Pénh gia d6 phuc tap thuat toan tudn tu 0.5
5 Thyc hién cac budce voi thuat toan Insertion Sort dé sap Xép mang. 2.0
C6 10 budc, moi bude thyc hién dung dugce 0.4 diém ’
Y tudng thuat todn Bubble Sort 1.0
3 | Viét thuat toan Bubble Sort 1.0
Pénh gia d6 phuc tap cia thuat toan Bubble Sort 1.0
4 Trinh bay giai phap dya trén thuat toan vét can dé gidi quyét bai 3.0
toan “Cai ba 16” )
Tong diém 10,0d
Cau 1:

Bai toan tim kiém 12 mot loai bai toan tim ra mot d6i tuong hodc mot tap hop cac ddi tuong tir
mot khong gian tim kiém, thoa man mdt s6 diéu kién cu thé.
Phan Loai Bai Toan Tim Kiém
- Tim kiém tudn ty (Sequential Search hodc Linear Search): Duyét qua tirng phén tir trong
tap hop tir ddu dén cubi dé tim kiém phan tir can tim.
- Tim kiém nhi phan (Binary Search): Sir dung trén cac tap hop di duoc sip xép, bang
cach lién tuc chia d6i tap hop dé giam pham vi tim kiém.
- Tim kiém theo bam (Hash Search): Sir dung cac bang bam dé tim kiém phan tir mot cach
nhanh chong thong qua cac ham bam.
- Tim kiém bang cay (Tree Search): Sur dung cac ciu tric cdy nhu cay nhi phan tim kiém
(Binary Search Tree) dé to chuc va tim kiém dir liéu.
Céc bai toan tim kiém rét pho bién va xuét hién trong nhiéu ung dung thuc té, tir co'sG dit lieu,
hé théng tép tin, cho dén cac thuat toan tdi wu hoa va tri tu¢ nhan tao.
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- Thuit toan tim Kiém tuan tu:
(C6-nhiéu cach viét tiy tw duy ciia mdi sinh vién)
#include <iostream>
using namespace std;
// Ham tim kiém tudn tu
int linearSearch(int arr[], int size, int target) {
for (int 1 = 0; 1 < size; i++) {
if (arr[i] = target) {
return i; / Tra vé chi s6 ctia phan tr néu tim thay
h
; Ry )
return -1; // Tra vé -1 néu khong tim thay
h
int main() {
intarr[]=14{4,2,5,1,3,9,7};
int size = sizeof(arr) / sizeof(arr[0]);
int target = 5;
int result = linearSearch(arr, size, target);
if (result 1=-1) {
cout << "Phan tu " << target <<" duoc tim thay tai chi so " << result << endl;
}else {
cout << "Phan tu " << target <<" khong co trong mang" << endl,

}

return 0;

}

- So' @6 thuit toan:

Khai bio mang va
phan twr can tim
Duyét phan tirdau tién

4

Kiém tra: ¢6 dang phan
tir can tim

Tim théy phan tir
can tim

Kiém tra: da dén phan tir
cudictiamang

Duyét phin tirtiép theo

- D) phirc tap cia thult toan:
O(n), voi n 1a s0 lwgng phan tir trong mang.
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Cau 2: Cac budc thuc hién cua thuat toan Insertion Sort &p dung cho mang sau:
[4,7,2,10,15, 14,8, 10, 8, 5]

Buoc 01:
Budc 02:
Buoc 03:
Budc 04:
Buoc 05:
Buoc 06:
Buoc 07:
Buoc 08:
Buoc 09:
Buoc 10:
Két qua:

4,7,2,10, 15, 14, 8, 10, 8, 5]

,7,2,10,15, 14, 8, 10, 8, 5]
,4,7,10, 15, 14, 8, 10, 8, 5]
,4,7,10, 15, 14, 8, 10, 8, 5]
,4,7,10,15, 14, 8, 10, 8, 5]
,4,7,10,14, 15, 8, 10, 8, 5]
,4,7,8,10, 14, 15, 10, 8, 5]
,4,7,8,10,10, 14, 15, 8, 5]
,4,7,8,8,10,10, 14, 15, 5]
,4,5,7,8, 8,10, 10, 14, 15]

2,4,5,7,8,8,10, 10, 14, 15]

Céau 3: Thuat toan Buble Sort
- Y twéng thuit toan:

Duyét qua tirng cap phan tir lién tiép trong mang va ddi chd cac phan tir néu chung khong theo

thir tw mong mudn (I6n hon hodc nho hon, tity thudc vao chiéu sip xép).
Thuat toan Bubble Sort hoat dong nhu sau:

Duyét qua tirng phan tir cia mang tir dau dén trudc phan tir cudi.
So sanh cac phan tir 1an c4n ciia mang.

Néu cap phan tir hién tai khong theo thir tr mong mubn (vi du: phén tor dirng trude 16n

hon phan trding sau trong truong hop sap x€p tang dan), thi d6i cho chung.

Sau mdi 1an 1ap, phan tir 16n nhat (hodc nho nhat tiy theo chidu sip xép) s& "ndi" 1én dau

clia mang.
Lap lai qua trinh cho dén khi khong con phan tir nao can doi cho nira.

Thuét toan s& dimg lai khi khong con ¢ sy d6i chd nao xay ra trong mot vong lap.

- Thuét toan BubbleSort()

(Co nhiéu cach viét tuy tw duy ciia mdi sinh vién)

#include <iostream>

using namespace std;

// Ham sip xép mang bang thuat toan Bubble Sort

void bubbleSort(int arr[], int n) {
for(inti=0;i<n-1;++i) {

b
;

// Bién swapped dé kiém tra xem da co6 sy doi chd hay chua
bool swapped = false;
// Lap qua ting cap phan tir lién k& va doi chd néu can
for(intj=0;j<n-1-1;++)) {
if (arr[j] > arrfj + 1]) {
// Doichd cac phan tir
swap(arr([j], arr[j + 1]);
swapped = true;
h
b A -
// Néu khong c6 sy doi cho nao trong vong 1dp thi mang da dugc sap xép
if (!swapped) break;

// Ham in ra mang sau khi sap xép
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void printArray(int arr[], int n) {
for (int1=0; 1 <n; ++1) {
cout << arr[i] <<"";

}

cout << endl;

h

int main() {
int arr[] = {4, 7, 2, 10, 15, 14, 8, 10, 8, 5};
int n = sizeof(arr) / sizeof(arr[0]);
cout << "Mang truoc khi sap xep: ";
printArray(arr, n);
bubbleSort(arr, n);
cout << "Mang sau khi sap xep: ";
printArray(arr, n);
return O;

}

- DPanh gia do phurc tap:

Thuét toan Bubble Sort lip qua mang va so sanh timg cip phan tir lién ké. Tong sd lan lap cua
thuat toan 1a n (s6 luong phan tir trong mang).

MBOi lan lap, thudt toan thue hién n—i—1 1an so sanh (vdi i 1a s6 1an 1ap bén ngoai).

Do d6, tong s6 so sanh la:

Stin—i—1)=n-1)+(Mn—-2)+..+1
Pay 1a tong cua diy sd hang tir 1 dé’n,n—l, tire 12 (nx(n—1))/2, c¢6 thé goi 1a O(n?) trong trudng
hop trung binh va truong hgp xau nhat.
Vi vay, d0 phtrc tap thoi gian ctia Bubble Sort 1a O(n?).

Céu 4: Bai toan “Céi ba 16”
Phuong an:
- Goi X=(X1, Xa, ..., Xn) v6i Xi 12 s6 nguyén khong am, 1a mot phuong an.
- Xi 1a s6 d6 vat thiri
- Can tim X sao cho:
Xigit Xogo + ...+ Xagn <=W
F(X) =Xivi + Xov2 + ... + Xava => Max

Ta co:

-W =353

- X=(Xa, Xb, Xc, Xd)
Xa=53/18=2 => Trong lugng con lai la: 53-2*%18=17
Xb=17/10=1 => Trong luong con lai la: 17-1*%10=7
Xc=7/4=1 => Trong lugng con lai la: 7=1%4=3
Xd=3/2=1 => Trong luong con lai la: 3-1*2=1

Tacé: X=(2,1,1,1)
Vay véi ba 16 di cho ta c6 thé mang duoc:

2 d6 vat A; 1 d6 vat B; 1 d6 vat C; 1 d6 vat D
Téng trong luong co thé mang la: 2*¥18+1*10+1*4+1*2 =52 < W
Téng gia tri twong g ba 16 mang dugc 1a: 2%30+1*%24+1*%9+1%3 = 96

Hét
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